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Honour'd SIR, 
EF is now the third time 


RD IE ITED n —_ 


that this Compendium 
appears abroad in the 
| world, and thoughthe mode- 
| fty of thelearned Author ſuf- 
A 2 fered 


| i55964 


The Epiſtle 
fered it at firſt to peep ont 


under a borrowed Name, 
yet the accurate. and ſuccinC | 


method of handling ſo uſeful | 
a ſubje&, ſpeaks the Treatiſe | 


to be (what I know it was) | 


ING | 2 ea ASE 


C 
t 
; 
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the work of that ingenious | 
and.. expert Mathematician, \ 


Sir Jonas Moor Ke. None |. 


bave a Title, Sir, to own, or 
to give Reputation to Books 
of this nature, that within a 
thin ſhell contain a lar ge 
Kirnel, and inflru& much in 
few wks; ; but thoſe who 


being preferred to pnblick | 


charges for Learning and 
Mevit, prefer the Publick 
Good 


UN 


Dedicatory. 
nt | Good before the applauſe of 
'e, | the' people : And none, Sir, 
CF | wbo know by how indefati- 
Ul | gable Studies you bave per- 
ſe | fefted. your ſelf in all the 
) ! parts of Mathematicks, ani- 
s | mating the practice of them 
, | by the moſt exa&i Theory, and 
. confirming that Theory by the 
beſt of praStiſe; 'can doubt, 
but that as your extraording» 
ry Worth bath rendred you 
acceptable \to: thoſe who are 
the beſt Fudges, and. trueſt 
rewarders of merit ; ſo your 
: Loyalty to- your Prince, and 
j Love to your Conntrey, are 
far | dearer to-you, .than any 

particular 


The Epiſtle 


particular concerns whatſo« 


ever can be. Ton have bad © 


ſkill, Sir, to contrive, and | 1 


walour on many occaſions, to 


make practicable both by Sea | 


and Land, many great things 


in Navigation, Fortification, 


Art of War, Gunnery, and ' 


ell the landable Arts that 
give glory to a Nation; but 
the particulars you bave at- 


chieved therein, the Publick 


ww ſt expect to learn, from 
thofe inſpired* Pens that ſhall 
tranſmit the Hiſtory of our 
Times to future Joes, for I 
fhould preſume above my 


reach to attempt the tack, 1 


beg 


Se 


Dedicatory.. 


an] e- therefore pardon, Sir, for 


the boldneſs Þ take, in pre- 

xing your Name to this 
third Edition of the Book. It 
bas been already well receiv- 
ed in the world; and.I am 
perſwaded that your innate 
Diſpoſition to encourage all 
endeavours that tend to pub- 
lick advantage, will incline 
you to imprint on its :intritt» 
fical value the currant ſtamp: 
of your Patronage and Ap= 
probation. As this is the beſt 
office I could perform in this 
publication, ſo 35 it, Sir, the 
only way 1 could find to te- 
flifie my gratitude for thoſe 


many 


The Epiſtle, &c. 
| many undeſerved favonrs , 
ow hawe' been. generouſly \ 
pleaſed to heap fo liberally | 
por my Relations and my * 
ſelf, having hereby the ho. | 
nour to profeſs to the world, 
bow wich IT am, and in all 


dutifulneſs aſpire to be, | 


Your Lordſhips 


| 
; 


Moſt Humble, 


' And Faithful Servant, 


R. H. 
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' HI3 Note, fry the ready taking the height © 

the Pole by the height of the Pole-Star, © 

bould have ended the Book, but wanting | 

yoom, I place it here. pe yet Fig. 23. where P © 
i the North Pole,L PN the Meridian,the Circle © 
ZdANb the Circle the Pole *% makes about the ® 
Pale, T the Pols % above, N under the Pole, 
d the Pole % in any Quarter of the Circle, | 
P7.o PN «© the Radius = this Near 1674. t0 || 
29 25/ fo or 8759//, and for every Year to | 


come ſubſtraFing 2o//, it will be 1675 =$739, ® 
1676 = 8719, &c. Next thing to know, 1s the 
Right Ajcenjion of the Pols #%, which this Yea 
wil be 9% 12/ 46// at L, at every Tear at- 
ding 1/ 54// to the form:r, makes it to be 
$#67;=99 14/ 4%, 1676=9? i 44//, Ke. 
wich miſt be turned into Time, allowing every 
Degree 4/, &c. Subſtratt the (5) Right Aſcen- 
fro 1 from the Pole # R1ght Aſtnſim, leaves the 
tyme of the Pole % Right Aſcenſion at T, above 
Fhe Pole, and adding 12 hours at N under. 


Naw by a true Pendulum Watch, at any time? 
Wren you would find the Latitune, having the 
time of the Night, take the Diff-rence betwixt 
the Pole % Right Aſcenſion at 'Z, aud that 
time, and turning that into Degrees, Minutes, 
aud Secoma's, it ſhews in wi'a* part of the Circle 
the Pole #* #5, and in whit Quadrant, and 
the L at Þ. Laſtly, Add the Logarithms of 

Fi7e 


D 


| the Coſm: d Bo, ana dB, or P x, and ſub- 
firatt the Radius, it gives the Logarithm of 
Pe, Now the height of the Pole  le(s or more 
Po. = height of the Pole. 
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CHAP, L 


| Of a Pirpetual KALENDAR 


ALMANACK. 


The Uſes of three ſmall Tables for —_—_ 
the Days of the Month, Sun's place, Ri 
Aſcenſion, the _— Epad, oon, T1 = 
Sees, ©. for E 


the © Trkde or Finn 


(2) 


This Table begins the firſt of January, and 
contains the days of the Year ; the firit of 7J4- 
74ary is made black, and fo every ſeventh until 
the years end; there runs along in another Line 
rhe _ of the Sun anſwering and appokte to 
the Days, ( wiz.) every degree of the Ecliptick 
from *y ' to X through the whole Ecliptick, and 
near to this laſt Line, there runs a Line expre{- 
ing the right Aſcenſion of the Sun'or Star an- 
{wering unto 24 hours; each hour is divided in- 
to 15 partsz which are .four minutes 2 piece ; 
near it are placed ſmall Atteriſms with Letters 
by them for 20 of the principal Stars ſet down 
m the Third Table. 


The Second Table or Figure. 


This Table, Entituled an Almanack for 145 
Years, has in the middle Dominical Letrers, all 
the ſeven backward trom A to B, above which 
are years paſt, and below years to come, with 
the Prime or Golden Number under the Years, 
and the Cycic of the Sun below : Theſe Years 
arcexprelt by 2 Figures, and ſometimes by one, 
and are all the Leap-ycars that are betwixt the 
Year 1600 and 1740; by explaining the lower 
10W you will eafily perceive all. In one Line 


there is 1660 begins, 1672. 1656. 1668. 1610, * 


1664. and 1676. follow, all which are Leap- 
years, and has to each Year the Dominical Let 
ter above and Prime below, and thoſe inter- 
mediate Years thatare not Leap-years arc to be 
ſupplied. Suppoſe I begin at 1660, which hath 
G tor Dom. Letter, and Prime 8; for 1661 
it will have F for Dom. Let. and 9 for Prime, 
and is ſuppoſed ro ftand in the room of (72) For 
1662 initead of ( 56 ) 1663 inſtead -of | 68 ) 
1664 inſtead of ($9) apd then 1664 ; fo that * 
. Leap 
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ww Eo is twice accounted, one for that pirt 
of the Year, fromthe beginning of Jannary, to 
the end of February, the latter for the ather 
part of the Year, and has two Dom. Letters. Fur- 
ther, 1672 is in the Table, but this preſent 
Yeat 1674 is not there, but imagined to ſtand 
in the place of 1688, and has D. for the Dom. 
Letter, and 3 for the Prime, accounting from 
the laſt Leap-year 1. Oneither ſide of the laſt 


Feaſts are marked with ny ſtar, as. in Fe- 
bruary Shrove-Tuc{day, and in March Eaſter. 
Sunday, and have a day fct to them, to which 
every Year another nuwnher being added makes 
thera certain. 


The Third Table or Figure. 


This Table has on the left hand in four ſmall 
Columns, ( 1 ) The Prime expreſſed by Poines 
and Figares down to 19; (2) The Epact an- 
twering tothe Prime ; ( 3 ) The Dominical Let- 
ter ; ( 4) Anumber anſwering, which ſerves for 
aſcertaining the Moveable Feaſts. Next the for- 
aer,are the Names and Declinations of twen 
principal fixed Stars, with the Letters of the Al- 
phabet, to direct where theſe Stars are to be 
yound in the 1 Table for their right Aſcenſions, 
and the fourth Column ſhews whether their De- 
clinations be North or South. Thelaſt thing in 
this Table obſervable, is, the New Moons or 
Changes: It has 13 Columns; the firſt are the 
Year of the Lord, every Tenth Year cxpreſled 
from the o which ſignifies 1600, and fo you will 
find all the figures that ſtand right;which are 1, 
2, 3,4, 5,6, 7, $, 9, ſtand for 1610, 1620, &fc. 
1 hen /\\ ſtands for 1700, and. fo ay = 
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The Columns under the 12 Months expreſs 
the day of the mean of the Meon cy 
nionth, it the Figure right ; that is, wit 
Its head up, it ſtands lngly tor lo much ; it it 
{tand with its head to the right hand, it {1gnifies 
1o, and ſo many days belides ; if towards the 
lett hand, then 20 and above; if downwards, 
then 3o and above. 

Br particular uſe of the three Tables afore- 


Uſe 1. To find the Prime, Dom. Let. and 
Cycle of the Sun for any year propoſed. 

Example, 1674 I find in Tab. 2 among the 
years 72 laſt Leap-year; I tell on 1673, 74, 
where (68) ſtands, D is the Dominical Letter, 
3 the Golden Number ( by accounting from-one 
under 72,) and 3 the &) Cycle. Again, if 1676 
were propoſed, G and A the Dom. Let. 5 the 
Prime, and 5 (6) Cycle. 

2. To find the Epact, in the third Table un- 
der the ritle of Kpacts again(t the Prime, as a- 
_ 3 the Prime, the Epact is 3, againſt 5 

xt 25, 

- To find what day the year begins on, be- 
eauſe A is always the fit of January, if that be 
the Dominical Letter, then it is Sunday ; if any 
other, as the year 1674 D, tell back to A, as 
I) Sundzy, C Saturday, B Friday, A Thurſday : 
All the black days in ( Tavle1 ) are Thu: {days 
that year; and having the Thurſdays, the reſt 
are had: And thus you m:y find whether any 
Leaſz or Bond be right dated, and what day of 
the Week any day will fall on that is to come, 

4. (Table 1) againlt the day of the week you 
may and the place of the Sun, and' the right: 
Aiceniion ; as againft the 25th of March, the 15 


degree of Aries ſtands, and the right Afcention - 


: k and 8. 


5. The (2 Table) among the Months his | 


9% ps we wh os he 


(7) 
the Feſtivals 4nd Terms, if they be fixt; but for 
the Moveable that have a Star acjorned, you 
muſt find how many days muſt be added each 
year to them tomake them tixt ; ſuppoſe 1674, 3 
the Prime, and Dthe Dom. Ler. againſt 3 the 


hk viz. Shrove rye{day being found on the 
econd of February, add 29, makes it the third 
of March, and day the 19thof Apr:. 

6. For the twenty Stars, if any of theſenamed 
come ito the Meridian, orto any known hour 
of the night, find the Star inthe ( 3 Table) and 
obſerye the Letter that an{wers; ſcek that Letter 
m the firſt Table, and find what right Aſceniion 
it hath; rakethe Sun's right Aſcention from it, 
(but if it be lefs, add 24 hours) and the difference 
m tinſ added to the Star's hour gives the true 
time of the night. 

7. To hnd what day the Moon changeth each 
Month, as in the year 1673, look in the ( 3 
Table) againſt 7 account 1670, tell down, 71, 
72, 73, (that is, where E ſands downwards) ir 

th in January the 8thday, in February 7, 

Mareh $, &c.(this 1s meant of the mean Change) 

It when you have ”m— day of the Change you 

ep that in the Kalcndar (Table 1) you may 
the Moon's age any day. 

$. To find the time of high water at Lonaon- 
Bridze, you-mulſt very wel] obſerve the Column 
for the Moons Motion and Tides in Table 3, 
where firſt you have ſmall figures going down 
to 15 in one line, and from 16 ro 30inanother, 
being the Moons Ape for the Tides, which are 
had by inſpeQtionin the two annext lines divided 
mto hours and fifth oo, and wyked with og 

4 


(3) 
Numerical Letters,(the ſmall figures intermixt; 
being for the timeof thy Moon's ſhining.) As for 
Example, » 8 days old, it is high water at ghz; 
and 24 minutes ;-at 22 day$old at$ h. and 36, 

9, To find the length of the Moons ſhini 
Here rhe Age of the Moon is accounted down in 
the firſt Column to 15, and up-again to 3o in 
the ſame, and the time is expraſled by the ſmall 
figuresamongit the Numeral. As at$ days old 
the ſhining is 6 h. and 24/. at 24 days 4 h. 48/; 

10, For the Moons Riling and Setting take this 
Rule, 

riſing more Y ſhining= ) riſing.- 
Increal. $Clemingmor » ſhinkg— Yg 
| ring leſs } thining )) riting. 
Decreaf. $& ſrring leſs )) ſhinin; ——ſorrh 1 

11. Tofind therime of the night b the Moons- 
ſhining on any Dyal ; firſt, the Tides are three. 
hours more than the Y) Southing otherwiſe. 

) Southing les by the ſhadowed hour= : 

Time in the Eaſt.  . << 
Y Southing more by the ſhadowed haur= 
Time inghe Welt.. , 

12: Thefe proportions are all near true, but 
not abſolate, beraule they reſpect only the mean 
Motion, having-nvt regard to the )) Latitude, 
Without this Book may be had all the three 'Ta- 
bles printed together to ule alone, 
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Of Weights and Meaſures. Of Metals, Wa- 


deno- 
; expreſſed. i 
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1 Meaſure 
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een rememeawencanss 


12961, 
144 


( 1o-) 
Turn the fide to you, and then this Table of 
long Meaſures, ( as all the reſt after) may- be 
con::dered as to the Colums or Spaces betwixt 
line and line from top to bottom orlinear, or 
by lines from the left to the right. The Columa 
is of the ſamenameasart rhe top; ſuppoſe inches, 
3, 9, 12, 18, Oc. are all inches: Bur in the line 
do ſeverally belong to the name at the end of 
he line ;. as 36 Inches, 12 Palms, 4 Spans, 3 
Feet 2 Cubits make ſeyerally a Yard. 
. —_ Meaſures or Superficial are contained 
in the other part; as, one Pole ſquare arc 
1089 ſquare Paces, 30% ſquare Yards, 2725 
_ Feet, 39204 ſquare inches. In the Tabl8 
ot long Meature it'is ſaid a Pole or Perch is 
164 Feet,” which is the State Perch ; beſides 
which there are other .cuſtomary Perches or 
Poles, wiz. 18 Feet for Fens and Wood-land, 
21 for Foreſts, Lancaſbire and I1;ſþ Meaſure, 
and 182 Scorch. 


The Meaſure for Horſes is by the handful = 


4 
How theſe Meaſures of ours with others 

abroad, ſee a Table Printed in Modern Fortift- 

cations; and at the later end of this Book. 


The Ell is five quarters of a Yard, and hag 2® ” 
Neyles; as a Yard has 16; 4 of an Elt=2 of 
a Yard. A Dutch Ell or Stick is three quarters 


of a Yardſby hich Tapeſtry is meaſured. 
2, Bee me to. Meaſures of Applicati- 
en, which Fr xy much upon Weights, we will 


treat of Troy and Averdupois weight : By Tro 
weight, Gold, Silver, Jewel , er R Eledhus- 


TIES, , are weighed ; and 
from. this Troy P, are taken all Meaſures 
for wer and dry Commodities. 

Rerdtpoi weight weighs all manner of 


vF 


(11) 
things that can waſte, and _ bp: 
pm be greater than the P 
Ounce is leis. The Pound Troy di Gd 
_ F Peny-weights, Grains” Oc and Fe 

. PoundAverd. mto Ounces F,Drams 3,Scruples I 
Grains Gr. The Tables flow ' 


| Apoth, Weight. 
Troy Weight. Gre: . 
Grains. 20 | I 
24 iPen. Pen. Wt, '60 2 3 
- 20 | Ounce. 480 24| 8] $/J 
= 240 | 12 z | |5760 576012.881 96 12/6 
A ies make up their Medicines by the 


laft Table of Troy weight, but buy and {ell 
Drugs by Averd. 


Scruples. Averd. Weight. 
% Drams 
258 [Oune. 

181 | 321. "16 _ \pound 


43008| 14336| 1792] 112 
$60160' 286720 35842! 2240 


The great Hundred is —_— 112 L. and 20 
of theſe make a Tun. Eighty Ounces Averd. 
make near 72 Ounces Troy ; whichis 5 1. Averd. 
to 6-1. Troy, which how the Ounces Averd. 
lefler, and the l. Averd. greater than the Ounces 
or 1. Troy. 

Dr. Wiberd,who was very diligent,makes 14 1. 
Averd. equal to 17 1. Troy ; therefore let this 
"a4 tion hold ; © c Troy 1. to Ayerd. 1. 17. 14- 

3Troy ou, to Ay, ou. gy 


FY 


Hund. 
20 | Tun. 


FA | 2. 


oeen, i it AS Moo very Sn key PETS = 


of pure or ram water Troy will 
fill fl 1 $oqpinch, and 1 oun. Aver. 172556 inch. 
One I. Troy will fill 2247368 folid inches, and 
I 1. Averd. 2.7 /609. One Tolid Foot will hol4 
76 1. Troy, and 62 62,588 Averd. 

A Tun weight Averd. is always 20 C. of all 
things, exce which is 19 C. and a halt. 
Allum, Cinnamon, Nutmegs, Pepper and Sugar, 
has 13, 1-to the Stone, and 108 1, to the C, 


Eſſex Cheeſeor Butter the Clove is 81. the W Z 
32 Cloves, or 256 1. © In S»feokk the Hay food is.$ 
the Wey 42 Cloves, or 336 |. 
have 20 C. but is ſold:for _s C. 36M 
20161, Weoll is fald by _ 
Stone 7 1. by the —— 14 Ty Tod” 281. Wey 
182 1. Sack 364 |. Laſt 43681. Iron and Shot 
are weighed 141. to the Stone, 2.81. to the 
ter, 112 1. tothe C.20 C, tothe Tun, A 
got of Steel is 1201; a Burden of Gad Steel is 
2 ſcore,or 180 1. For the weight of Butter and 

Sope, 561 of Butrer, and 60. of _— 
and four Firkins a Barrel of either 

J. Dry Meaſures of Capacity, are raiſed from 

the Gallon, containing 8 ints, which ſhould be 

containedin 2725 Cubick Inches, and ſhould 

hold of pure running or rain water $1. 13 oun, 

12 dr. of Averd. weight. Therefore-to come 

to atrue Galloa for dry meaſure, if youmakes 

_ Veſſel that have cach fide 6 in» 

and 43 hundred parts of an inch, or i© 
you weigh with Ayerd. weights, 91. 13 ounand 

12 drams of clean rain or running watt, either 

of thes will fad out a Gallon dry Mcafare. ww 


Ee. EE oO 


$12 {64 [32 |. 
3072 138411 92/43 | 24 12/'6 | Wey 
640132080 


[2 Fen c 
4 | 2 Carnock or coomb, 


4 2 |Scam, raf.or quart- 


40 20h o lO [Taſt. 


Aj1l]gi 17168 [136276542 30725120 


— a ——_—_— 


14917 T7156liC. 2C.4C. 24C '40 C. 


— 


The number in the Line A. expreſleth -in 
_ Troy the weight of Wheat in all the 

ea{ures, in B. Averd. weight. 

Meal is weighed as Corn, but the Commoa 
_ is, that a Gallon of wheaten Meal weighs 
71 Averd.and 81.6 ou. 4 d. weight Troy ; and 
{oa Buſhel 56 1. Averd. and 68 |. 1 ounce, 12 
peny-weight Troy. All other Grain, likewiſe 
Salt, Lime, Coles, Orc. follow this meaſure, 
which is called M/inchefter meaſure : But note, 
that as Sea-Cole and Salt are meaſured withthis 
Baſhel, then they are heaped, or elſe there is 
allowed five ſtriked Pecks to the Buſhel ; and 
this is called Water-meafſure ; 36 ſuch Buſhels 
are a Chaldron of Coles ; and on Ship-board 
they allow 21 Chaldron to the Score. 

4. Liquid meaſure is cither W ine, or Ate and 
Beer meaſure. The Gallon for Wine meaſure 
contams 231 Cubical mencs, and ſhonid hold of 
pare rain or rurining water, 8 1, 3 oun. 11 ar, 

B Avad. 


(14) 

Averd. and 91. 100un. 17d Troy : Therefore 
ro get a true Wine Gallon, make a ſquare Velilel 
that ſhall have all the {quares and depth 6 inches 
and 13 hundred parrtsof an inch, or it you weigh 
with Averd. weights 8 1. 1 oun. 11 dr. of pure 
running water; either of theſe will find out 2 
true Gallon of Wine meaſure, 


\ 


Puntions 


Ounces Troy. 


Barrels 


| 
| 
| 
| 
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Rundlets 
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One Pint 1 I. © 


S Gall. 
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A Tun of Wine weighing Averd. 17 C. weight. 
5 
The ſame for Honey, Oyl, &« 


_—_—c. 


20161246 I4 


5. The Gallon for Ale or Becr holds £82 {o- 
}:d inches, and weighs of pure water 101. z ou. 
(426, Thereture the {quare Veſlel ought to be 
6 inches and 55 hendred parts of an inch each 
way, and the water 10 L 3 oun. [42 Averd to 


4nd this Gallon, 
A Table 


The ſame fer Honey, Oyl, @«. 


( 15”) 


A Table fr Beer. 


Pints 
$ 1Gall, 
72 | 9 iFuk. 


— — 


144] 18 2 |Kild. 


_28$] 36 | | 2 }Barrels 
5761 72 ey 4} 2_JHogſh. 


; Ale 
Pints 
3 |Gall. £ 
C71 LH: 
128; "ms 2 [Kild. | 
"256| 32 2 |\Barrck 


mug 
$12)! 64 8 4 2 [Hoghh: _ 


Note that Veſſels for Bufter, Fifh, Sope, follow 
the Ale meaſure of a Gallon; $8 Gallons make 
a Firkin, 2 Firkins a iGilderkin, 2 Kilderkins an 
Ale Barrel, and 12 Ale Barrels a Laſt. 

6. Tale and number of ſevcral goods. 

Of Canvas cloth, the C. is 120 Ells; of Fu- 
ſtion 1 Chef is1 4 Ells; of fine Linncn, Silk, and 
Syndon, 10 Ells. 

Codfiſh, Haberdine, Ling, ©. have 124 to 
the C. and 1240 tothe M. Eels 25 to the ſtrike, 
and 16 ſtrike to the Bind. Of Herring 120 to 
the C. 12 C. tothe M. laid in a Barrel, and 12 
Barrels to a Laſt. 

_ Tale of Furrs, Filches, Grayes, Jennets, Mar- 
tins, Mincks, Sables, 40 Skins is a. timber : other 
Skins 5 ſcore to the C. 

B 2 A Scam 
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A Seam of Glaſs Is 24 ſtone, or 120 1. 

One Bale of Paper is 10 Ream, a Ream w6 
Quire, a Quire 25 ſheets. 

One Row! of Parchment is 5 dozen, a dozen 
12. Skins, 

Ten Hides are a Dicker, a Laſt 2o Dickers. 

Fen pair of Gloves a Dicker; and fo ten 
Hors-ſhoes. ' 

Tale of Fuel. All Billets ſhould be 3 Foot 
long, and {o all Faggots ; and the band beſide 
the knot 2.4 inches round, and not flat. 

A Laſt of Powder is 24 Earrels or Firkins, 
which muſt hold 100 1. near. 

Timber is fold either by the Tun or Load ; a 
Tun is 40 Foot {olid, a Load 5o Foot ſolid: 

7. Ot Gold and Silver. They are near the 

roportion of 12. to 1 ; therefore if an Hebrew 
Talent of Silver be valued at 375 1. that of 
Gold will be 45001. 

The value of Gold here in England is as fol. 
lows. One peny weight of Angel Gold is worth 
4.8. 2 d. ob. of Crown Gold 3 s. 10d. ob. of So- 
vereign 3s. 6.d. ob. 

-. One pound ſterling money ought to have 11 
ounces 2 peny weight fine Silver, and 18 peny 
weight Allay. 

Fineneſs of Gold is eſteemed by the Karra&Q; 
no certain weight, but the ;.of any quantity : 


this Carra& is divided into grzins and parts, | 

The Karratt that weighs Jewels is divided 
into 4 gr. of which grains 20 make 24 gr. Troy, 
or 1 pet welgit. : 

8. Metals, Stone, Liquors, Grain, &c. 2re 
compared as in the Table following; where 
there are four Columns ; the firſt contains the 
names of them ; the ſecond Column A has their 
weights in Troy Ounces anſwering to a Cubick 
inch of Magnitude ; the third Column B has 
their Magnitude in inches and Decimat parts,an- 
ſwering 


UMI 


> —_ 
= —— 
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(7 Silver---<— ! 550083 | 0.18179 


(17) ; 
ſwering to one Oun. of Troy weight ;_ the third 
Column C is.the weight of 4 Co inch in the 
water, in Troy ounces and Decimal parts, 
Ou. A. ma. nh C. 
© Geld- 9.91735 | 0.10083 | 9.33962 
© Quickſilver- | 7.93388 | 0.12604 | 2.35615 
Lead - 6.16198 | 0.16229 | 5.58425 
4-92310 


P Copper-—> | 4.81342 |:0.26776 |,4-23568. | 
AF Hamer'dIron | 4.27715 | 023360 | 369942 
Caſt IrQt-- — 3.96821 | ORSEF3 |- 3.09048 
2, Tin-s 3.96694 | 0.25208 | 3.38921 
Marble- 1.59631 | 0.62644 | k.01858 


1.09835 | 0:91045 0.50062 
ONECY=— —— | 0.79339 ! 1.26042 | 0.21566 
Salt Water ——— | 0.57773 | 1.79490 | 0.00080 
Freſh wa.orwine | 0.52773 | 1.77490 | 
Oyl. —— | 0.47603 | 2.10069 
Whear — | 0.376287 2.65757 
Dried Oak—----- | 0.49745 | 2.45609 b 
' The uſcs of theſe Tables will appear hereafter 
in the _—_ of aq 4 6 
Troy wt.11.fover. Gold 2... a 8 
Av. wt. over. Gold : is worth 1 1&9 
So that 100).in Crown gold —_ only 11.12, 0s 
& 1001. infilv. mony will weigh 261. 90u. Av. 
You may find by the former Rule and Tables, 
that one cannot well be cheated by the bulk of 
gold and other metals, by reaſon of rhe weights. 
To end this Chap. Ihave added the Aſſjze of 
Bread in Averd. yeight; a yery ufeful Table tor 
correct Bakers; the Town-Bakers Prizes'being 
on one {ide, Foreigners on the other: the Table 
i it ſelf will be intormatian ſufficiens. The OF-- ' 
ficers intowns,and Juſtices of Peace in the coun- 
try enght to obſerve theſe Rules: On the righr 
hdeand leftthere is &t down theprice of a bulhel 
of wheat, and if the Bakers want 1 ounce in 36, 
wo luſter the Pillory, B 3 The 


Common Stone- 


(12) 
The Afize for Bread for all Weights, 


= , 

5 þ| Weight of a Peny Loaf, F 
1 Bp 
1-1 Averd. þ 
— r=. 
2 © 71-3 130 152 2 
2 } 21:1 Jj28 4&'\2 6 
2 6 ©0119 10126 0/2 9 
2 9 11's 2124 31[3 © 
Z © 5116 18|22 1113 3 
iis 17121 3[3 6 

#* C114 18|19 $3 9 
39 fI14 2]18 16/4 6 
4 © Ic|L3 7117 I'64 
4 3 . 9142 131r5 18/4 6 
4 6 I}Ni2 1116 2'4 9 
4 9 15111 1Oht5 75 oO 
= 51'1 O[14 1 $ 31 
'$ 3 1110 IIh4 215 6 
© 6 15510 3113 loſs gf 
5 9 101) I5lHi3 oſf6-©0 
6 © $1) 9112 19[6 3 
6 $ ec» als M4 
6 16}3 1511 13]6 9 
c 319 1218 gil $7 © 
7 © 15s 25 c}> 3ho 18]7 3 
7” 3 3121s 11 <17 1310 11][7 6 
4 uk L 217 13ho 5h 9 
79 7] 3 c!7 99 19]8 © 
C $12..351 ye 1 E. RF 
$8 315 27 1417 1/9 Ws 
= a. 1115 179 2]8 9 
8 vj4+ 14/7 $5 cl5 13js 1Lh9 © 
ig ols 12/7 2 615 1cſs 1:9 3 
CHAP. 
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C H A P. IIL 


O F 


ARITHMETICK 


And nts PARTS; 
And of the maſt eaſie performance of Mul- 


tiplication, Diwiſton, and Extraftion o the 
Roots by Nepayre's Rods: The uſe of the Ta- 
ble of Logarit hms herewith Printed : Deci-- 
mal Tables, Progreſſion and: Proportions. 


Q P. ( the ſix -_- Parts; Numeration, 

Addition, Subſtraction, Multiplica- 
tion, Diviſion and Extraction ot the Roots ;. 
byt firſt notice mult be taken of theſe few Cha- 
racters. 


-+Addition or more xx}... EN 
—Subſtrattion or leis Divil.) Divid. ( Qyot. 


X Multiplied by Z. Summ 
=Equalto X difterence. 


1. Numeration gives the value we place upon 
the 9 Digits ; the firſt place is of ſimple Unity 
towards the right wad next Tens, next Hun- 
dreds,. next Thouſands, &c. And fo each place 
ren times more to the left hand; as you may ſec 
by the value of this number, 75.832 which is 7 5 
thouſand $32 2. | 

And as this increaſeth towards the left hand, 
in a Decuple proportion, ſo may all parts or fra- 
Ctions of any whole thing decreaſe trom Unity 
in the ſame proportion towards the left ; as that 
after Unity to be Unity into 10 parts, the next 
mto 100 parts, Oc. and Bipugh we in Regions 

4 0 
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do not divide eur mony, or gxaſures into theſe 
parts, yet ro make Arithmetick eaſie, we turn 
our accounts into it : and for the better under. 
ſtanding hereot, take notice. rhat at Roxne their 
roney con\ifts'n Duns, Ju, Baiodras!' Dy- 
- cats is their Integer or whole Unite; tenJalios 
make a Dveeat, and ten Baioccas a Julio: Sothar 
ro expreſs 35 Ducats, 8 Julios, and 7 Bajoccas, 
they tet them thus; 35, $7, that in reſpeCt of Ju- 
lios it 1s he of Baioccas ;35 parts of a Ducat , 
This is the true Decimal Arichmetick or Narr- 
xal : But to break into orher parts is inartificial, 

2s Ziragines the whole divided into 3 parts. 
2. Addition, whether whole or-parts, takes 
the general Summ, and Subſtraction the difte- 
357,28 rence; keeping - certain, that 
Ex. 92.7 Unite be kept under Unite : 
315,89 Suppoſe the Ex. here Ducars, 
278151 1% and - the Som _ 

3547 Ducats, 3 Julios, an 

(2) 3547.38 $ Baioccas. 
Ex. From 562 Ducatrs, 8 Jul. and 4 Ba. take 
381 Duc. 2 Jul. and 7 Baioc. 
After SubſtraCtion there re- 
Ex. 562,85 mains 181 Duc. 5 Jul. and 7 
331,27 Baioc. 

——18i,;7 Of theſe parts no more; it 
———— any Gentlemen or other, eſpe- 
eially Ladies, defire to look into their Diſburſe- 
ments! or layings out, and yet haye not time to 
ractiſe in numbers, they may, from Mr. Hum 
brey Adamſon, dwelling near Turn ſtile in Mol- 
orw, have thoſe incomparable Inſtruments, that 
will ſhew them to play Addition and Subſtra- 
ion in 1. s. d, any whole Numbers, without 
Pen, Ink, or help of Memory ; which were-the 
Invention of that worthy Perſon, and Ornament 
of his Country, Sir Samuel Moreland ar” 1 

3, u 
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3. Mulriplieation by memory is fit-for thoſe 
that have conſtant practice, but for certainty 
and eaſe no Invention ever came near that of the 
Lord _— by Reds, made either of Wood or 
Ivory. Sir Samue! Moreland has deviſed a neat 
way upon Circles, but vaſtly chargeable, and 
that has been the reaſon why they have not been 
ſo well known. I have at laſt cloathed ſticks 
with Papers printed, and at very eafie charge 
they are to be had ready varniſhed, better for 
uſe than made of {ilver, and fold with this Book 
as one, with one or more papers ready to be 
paſted upon ſticks, if the Box ſhould be loſt, and 
cannot be fallc. 


To double or treble a number will be found 
ready by any one, as to double 7 584, fay, rwice 
4.is 8, twice 8 is 16, ſetting down 6, and bear- 
ing one in mind; twice F 1s 10, and 1 I carried 
is 11, ſetting down 1 and carrying 1 ; twice 7 
is 14, and 1 is 15 ; all which is 15168. The 
ſame for multigfying by 3, 


Before I come to the uſe of the Rods, it will 
be very fit to ſhew how Multiplication may be 
wrought by making a Table of the Multiphi- 
cand to 9, as follows : —_ would Multiply 
6831-.by 693, I take the Multiplicand 6831, and 
making a line before it, I ſer down the Digits 
to 9, I double it and fer it againſt 2, I add the 
firſt and ſecond for 3, I double that againſt 2 
for 4, add the ſecond and third for 5, double 
the third for 6, add the third and fourth. for 
7, double the fourth for $, and add the fourth 
and fifth for 9, Sce the Table. 


— 
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TableX.| Now ſet down 
1 6831, 6831 Multiplic. the Moultiplicanf 
2 13662 | 693 Multiplier, and Multipiier,and 

-—__ſ ſer inthe Table the 
number againft 3, 
and ict it down 4- 
gainſt 9, and fct it 


3 29493] 20493 


427324| 61479 
F 24155149986 


6 40986} —————— 
: | one place to the 
$45 4 4733883 Product. right hand, againſt 
- ” 6, and ſet ſtill one 
90147 place further, as in 


the Ex. whereby adding all rhe three Multiplees 
you have the general Product 4733883. You 
may try with leſſer numbcrs, and perfect this 
way in an hours time. 

Rods being ſet together, make this Ta- 
ble at one work for preſent view. 

Firſt then, having the Box open, you are at 
the firſt fight to know what figures” ſtand on 
each {ide of the Rod ; that next to you is fair, 
that under ir, or the {ide the Rod lies on, is the 
complement to 9, and the figures on both ſides 
the Rod are ſeen at the bottom by two ſmall 
hgures under the black Line : Suppoſe you ſee 
the Rod 6 upwards, you will know 3, the Re- 
mains to 9, 15 under, and at the bottom you will 

1 on one {ide and $8 on the other ; ſo at one 
glance you have four figures, know 6, 3, 8, 1, 
and this is proper to cach Rod, and muſt be per- 
tectly learnt. From hence you may find, that 
10 Rods have all the Digits fo times over, that 
s four 1, four 2, four 3, four 4. Oc. 

Having learmt quickly to- find a Figure; the 
next is to place the Multiplicand upon the Rod; 
{:ppoſe in the Ex. 6831, I find theſe 4 figures 
as before, and placing 6 next the Index ( fixtin 
the Box) then 8, then 3 and 1; the Digits are 
then Tabulated, and againſt every Digit in the 
Index you have the very ſame figures an bc 
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Table aforegomeg, to be found with this caution, 
that you begin at the right hand, and takin 
out firſt the fingle tigure that ſtands in a tri- 
angle, after that you mult rake the two figures 
that ſtand in the Rombus, if there be two, and 
it both be under 10, write the Summ down as 
one figure ; if apove-1o, write the ſurpluſage 
above 10 down, and carry one to the next celt; 
but all will be better ſeen from the Rods them- 
ſelves than 100 times from Words. See the 
(firſt Figure) in the laſt page, where you will find 
the former number 6831 on the top, and againit 
2 ( which is two times the number ) you have 
in the Triangle firft 2, then in the next Rom- 
bus 6, next 2 and 1, which you fer down 
as 3, laſt 1, which makes 13662, asin the for- 
mer Table; nextfix times is hrit fix, then 8, then 
($ and 11 =9, then (6 and) =o, then ( 3 and 
1) = 4; fo the whole will be 4o986, and nine 
trmes will be 9, 7, ( 2 and vi 4, (4 and 7) 1, 
(5 and1)6, (61479) as in the Table betore ; 
a {mall labour will make you read the Rods as 
quick 'as you may ſee them in the Table, cither 
backward or forward. 

It there be any decimal parts in the one or 
both Md or Mr, rel] their number of plac:s, for 
there mult be as many places cut off by the di- 
ftinction as were in both. 

Multiply 37, F. that is 27 Dvc. and 4 Jul. by 
15 91, that 1s 15 Duc. and 9 ſul. and 1 B. You 
ſhall have the Product 596, 62s, thar is 596 
Duc. 6 Jul. 2 Bajoccas and a halt ; there are 3 
places cut off becauſe there was 1 in the Multi- 
plicand, and 2 in the Mulriplicr. 

4 Divilon has no more difiicuxy thin for- 
merly; tabulate the Diviſor on the Rods, one 
Example will be ſiflicicnt ; let the Dividend be 
4733883, the Product in the tormer Example, 
kt 6831 be the Diyior to bc tabulated on the 


Py 
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Rods, you hive the multiplying of it to 9 before, 
which is here repeated. 


1] 63831 Diviſor Y Dividend p Quotient 


2|13662 6831 4733883 693 
3129493 g0986** 
4127324. 63528 
, $134155 61479 -' 
6149986 2.0493 

7 (47817 20493 _ 

8] 54648 9 1 + i 

9161479 


The Table of the Diviſor ſtands for the Rods; 
firſt, Iee that 6831 will not'be in 4733, there- 
tore-you mult go 5 places; then looking on the 
Rods, or.in-the Table, for a Number that is equal 
or next lels to 47338, I find ir to be 40916, that 
is 6 timaes the Diviſor ; I ſet 6 in the Quotient, 
and ſubſtract 40986 from the figures above, reſts 
6252, to which I add 8 the next figure of the 
Dividend, and ſeek again upon the Rods or Ta- 
ble for it, or the next. leſs, which 1 find to be 9 
times, I ſet 9 in the Quotient, and rake 61479, 
plac'd as wthe Example, & ſabftractit, remains 
2049, to which I add 3 the laſt figure, and work 
as before {aid, 3 times carries all away, and no- 
thing remains, the Quotient being 693. 

For Decimal parts there muſt be as many pla- 
ces in the Diviforand Quy-tient as arc in the Di- 
vidend, in this Example. 


12,91) $96,625 (37,5 IntheDividend there 
477 3 are 3 places, in the Di 

11932 viſor 2, therefore the 

11137 Quor. muſt have 1 de- 

as cimal place, which 1s 

1955 37 Ducatsand 5 ulios; 

ENT and in caſe there be 

© no Decimal, or fewer 


el 
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in the Dividend than Diviſor, pot as many Cy- 
phers as you pleaſe after the Dividend, which 
are decimal places, and if you find that there 
be defect in the Qyoticnt, put Cyphers before it, 
to ſupply rhe places. 

A Earrattivn of the {quare Root has ſome 
difference, but not much, trom Divition. ( 1.) 
Point each other tigure, beginning with the laſt, 
asin the Example, 6, 5, and 7, which ſhews there 
will be 3 figures in the Root. (2.) Take the Rod 
oo he _ Rod = 

as at the top a {quare, an A. . 
{ct it to the i and ſeck 371 $36 (756 
ſor the Figures; the firſt De 36s 
prick (57) you will find 49 14) 815 


neareſt;ſer 7 in the Quotienr, 725 

and fubſtract 49 from 57, 150) 9036 
reſts 8. ( 43.) To this Rc- 9046 
mainder $) add the next —— 


two figures to the next prick ( 15 ) makes it 
815, (4) Double the Quorient 7, v:z. 14, and 
ſet it upon the Rods, and place thoſe Rods be- 
ewixt the Index and {quare Rod, each time af- 
ter the firſt work : Seck then upon the Rods for 
the next leſs or equal number to the figures 81x, 
which I find to be 72s, that is 5 times ; ſetting 
5 in the Chotens, ſubſtract, and to the Re- 
mainder add 2 places to the next point ( 36;) 
laſtly, double the Quotient 75, which is 150, 
ſet this betwixt the Index and {quare Rod, and 
work as before, you will find the Root 756, 
which multiplied by it ſelf produceth the ſquare 
number 571536. if your Root be net perfect, 
but ſomething remains after the laſt Subitra- 
ry » add Cyphers to the Square, and pro- 
cced, 

6. Extraction of the Cube Root ; ( 1.) Point 
every third figure from the laſt, fer the Cube 
Rod that _ Cu. on _—_— to the Index " 

tne 


c ( 56 ) | 
the Rox, ſeck the next lefs on the Rod, which 
4 in the nary "5 64, 

- At is 4 times, 1ct.4 in 

hb (451. the Quoricnr, and {ub- 
ſtract, refts 27, to 


48) 27733. which add 3 figures to 
24125 the next point,the ſum 

300 1827733. (2.) Square 
—_—_—— the tigure found in the 
TE. Qnonent, and triple it 
6075 ) 608851 _ (and this muſt be done 
607501 each tony tor a Divi- 

135 for, which ſet betwixt 

— the Index and Cube 
608851 Rod, in this Example, 


4 being the Qgorient, 
multiply it by'it ſelf, makes 16, and that mulri- 
plicd by), makes=48, which on 2 ' Rods I place 
in the box betwixzt the Index and Cube Rod for a 
Diviſfor. ( D Seek a Quotient, which will be 
tound 5, which fer down, and the. number an. 
ſwering 24.125place as in the Example, Þut be- 
fore you.iubftract you muſt triple the Quorienrt 4, 


which is 12, and multiply it by the ſquareof the 


laſt figure 5,wv:iz. 25. now 25'by 12, makes 3co, 


which PRE under 2412.5 one place forward ro 


the lefthand, asin the Example ; then add thoſe 
two numbers makes 27125, and fubſtratt it, 
reſts 608. This work muft be repeated for each 
Rye in the Quotieat, wx. to 608 add 851 for 
a Reſolyend, ſquare 45, and triple it makes 6075 
for a new Diviſor, which being placed next be- 
tore the Cube Rod, ſhews it will be bur 1 for 
the Quctr, which anſwers to 607 5or, which 
is {er down, and tripling 45, and muttiplying it 
by 1, makes 135, Which {et one ſhort, makes m 
the whole 608851, fo that nothing, remains. If 
ſomething remain add Cyphers, 3 tor a figure, 
and it will give a Decimal traction. 
Thus 
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This much with a little praftiſe, and thae 
the Boxcs are tobe had with the Book, will ren. 
der all General, and it would too much aug- 
ment this ſmall Volumn, to reach the uſe and 
making of Duodecimal Rods, Sexagenary for 
the old Aftronomy, and Centeffimal, all which 
works two fi at once. | , 
7. Nepaire's Rods will reach to great Num- 
bers ; but for Numbers under 100000, the faid 
worthy Lord invented a far calier way to per- 
form Multiplication by Addition, Divihon by 
Subſtrattion, Extration of the ſquare and 
Cube Roots by halving or triſeCting, and all this 
by certain Numbers in a Table called Loga- 
rithms, Primed at the end of the Book; where 
in the firſt page all Log. anſwering to all num- 
bers under 100 are eafily found. v7z. the Log. 
of 38 is-1.579783, of 72 is 1.857332, @c. If 
number conhits of 3 places, that is anum- 
ber under 1000, look for the number in the 
Table under N, and the Log. is found m the 
Column under O; 1o the Log. of 349 is.54281 5, 
of 893, is . 950851, If the number beot 4 places, 
under 10000, ſeek the 3 firſt figures under 
w_ before, and the laſth gure on the trop, undet 
ich in that Coloma lincally againſt the firſt 3 
figures you have the Log. As far Example : The 
Log. ot 3583 is:554247, finding 358 under N, 
againſt which in the Column under 3, is thar 
Log. ſo the Log. of 4268 is 630224, of 9546, 
is :979821 : Burf thenumber be aboye 1 0000, 
and under 1000co, you muſt find it by the diffe- 
rence and Tabte of Parts Proportionals Printed 
at the end of the Table of Log. thus ; if the 
Log. of 35786 be ſought, firt ſeeks the Log. 
of 3578, which will be 553649, and the com 
mon difference under D, 121 ; with this diffe- 
rence center the Table of Parts proportional , 
and find 121 in the twit Colwma under 5 
GC.2 .t 


| (28) 
then lineally againſt that number, and under 6 
the laſt figure of the laft place of rhe number 
75786, found at the head in the 7th Column you 
will ind 72, which added to the Log. of 7 578, 
Viks 553649, makes 553721 theLog.of 75736. 
Now before we proceed to ind numbers an- 
ſacring to Log.. it willbe fit to ſhew you, what 
1s meant by the firſt hgure placed to the firſt 100 
Log. which Mr. Briggs called a Charatteriſtick 
or Index, which repreſent the diſtance of the 
firit 2gure of any whole number from Unity, 
whoſe Index is a Cypher or 5; and fo the In- 
dex of Tens is 1,0t 100 is 2, of 1600 is 3, and 
2$ in this Line CMLAM.M Er" {o that 
in this Number 687325 the Index of 5 is o, of 
7 is 3, of 6 is 5: But of Decimal parts it 
procecds the other way; as that of ten parts 
15 T, of 100 paits 15 , as in this Line 3,5781, 
the Index of 3 iss, of Fisr, of8is 7, of 1 
3s 3; or afier the »ropoſal of Mr. Chr:/topher 
Town/ey, take their Complements to 10; as 
in{tcad of T take 5, of x take y, of F take 
5, Which will make the Addition and Subſtra- 
ction more ealie and plain; if the fo1 mer be uſed 
Jet it be called the tit, it the later, the ſecond 
manner, 
210,737535 Index the firſt way. 
Oz Indices 378,234189 Number. | 
| 210.517#;73, Index the ſecond way; 


Having laid down the grounds for the In- 
gices, or the firit figure m each Log. the abſo. 
Iine Log. will readily be ſet down, making the 
fr{t figure the Index of the firſt _ ot the 
number ; as the Log. of 5784, thetirſt Log. in 
the Table, is 762228. The Index of the firlt ti- 
gure of the number F is 3, ſo the ablolyte Log. 
li 3» 762228, N 


UM 
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N. Log. 


$78,4— 2,762228 3 $0 that the Log. is the 
$7.84 -—» 1.762228 hfame, but the Index ofthe 
$5,784 — 0.762228 5 fuſt figure altereth. 


$78. — 9 762228 In pure parts the 4 
pihe aa”) 762228 Fo the ſame, but the iT 
£05 784—7.762228 ) altereth after the2 way. 


Now w find themumber -anfwering to 2 Logs 
given, omitting the Index ; eek 'the reft {ue 
places inthe Table of Log: and where you find 
the Sum, er neareſt the numbers in rhe Mar. 
gent N, and over that Column will make our 
+ places ; The Log, 3.5 44821, omitting the In- 

ex 3, I find 544821 to anſwer 3506, and the 
Index ſhews they are all Integers, the Index 
ſhewing the krſt figure to be the third trom 
Unity 6 ; ſo the Log. 1.544821, would ſhew 
35, 06, that is 35 Integers, and , > parts, and 
3.544821. ,3506 all Decimal parts, and: 
7.544821 03506 parts. Bur it the Log. be nor 
exactly to be found, and that you deſire rohave 
places to five figures, firſt, find the number ro 
4 places as before, with noting the commondif- 
terence-under D on- the tide, and - taking the 
difterence betwixt the Log. Horn and the Log. - 
found in the Table, then ſeeking the common 
Difference in the Table of = parts, in ther 
Line find out the difference of the Log. and over 


the head you-have the fifth figure. Example of 
this Lag. 2.543612, the Log. next Jeſs is 
543571 anſwering to 3496, the-comman diffe- 
ISAT of the Log. is 41, _ 

able 0 . in{t 124 gives 2, 10 
that the abGhre number Þ3 496 — endbacs 
tuc Jadex 1s.2, 34963: 


C. 3 Addition .1 
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Addition of two or nwve; Log. 


If the, Indices be both (gr all) Integers, or 
whole, add them without 4ny more, © | 

It the Indices be fome Integers, ſome parts, that 
is, be unlike, if the Index upon adding be 10, or 
above, caſt away 10, the Remainder is the Index 
ot Integers, it under 10 Decimal parts. 

If rhe Indices be. both Decimal parts, and if 
added be under 10, add 10 to the fame , it juit 
10-thea 0,:it above 10 calt 10 away ;cthe Index 
th. s gottenis always of Decimal parts, 


2.057821 2.237242 5.397941 3.875061 

7.583210 3.875062 9.875062 3.698972 

9,041031 7.698971 3.273003 V.574032 
©.811275 


SubſtraFFion of Log. 


If the Indices be whole, then as before. 

If the Indices be cither of them,” or both, de- 
cimal parts, {et them one. over another, then if 
the higher be a {maller __— than the lower, 
add 1o to it, and obſctve whether the higher be 
of greater value than the lower; it 1o, the Re- 
mainder Will be Integers, if not, decimal parts. 


2.933421 3.875062 5875062 1.235781 
9.375062 2.033421 3.574031 3.572141 


2.158359 5.841641 1.301031 5.665640 


The Log. of a Fracion is found by ſubſtratt- 
ng the Log. ob the Denominator from the Log; 
of rhe Sy a — it is —— 
cellary to mu tiply a Log. by 2, 3,4; ©c. whic 
it ic b2 an dn + parts, fr La that you ule 
the to:rmer Indices, viz. tor the firlt part 
123, 
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; 57, Oc. and that in multiplying the figure 
next the- Ind. the Tens arc afhrmarive, and are 
ro bededuScd our of the Product of the Indices 


of parts. . 


o divide a Log, of _ | 
parts, if the Index be 354327! 7-987214 
evenitisordinary, but __ Z 5 


it uneven, then add ro 7.62963 3 7-936070 
the Ind.lo many Units 

till it may be divided, ſerting the Quor. down 
tor a new Index, augmenting the next figure by 
ſo many times'1o as you added to the hit. 


3) 3.321412 3) 5.232151 
5.440470 F-744950 
The Admirable Uſer of the Log. Table 
To multiply one _— any other. 
Add the Logarithms of the Numbers, the Sum 
is the Log. ot the Product. 


N. Lag. 
32—1.505150 5,12 0.709265 [$2X32. = 1664 
Fl-—1.716003 1,55 0.190332 1X 5,12 X 1,55 
1664 3.221153 7.9360 0.8995 97| =7,9360. 

To divide one Number by another is to ſub- 


nuns Log. of the Diviſor from the Log. of 


a N, L. | N. L. 
Divylend 7289--3.862 489 |' ,4512--3 654369 
Divitor 32--1.50F15O |, C315 498311 


Quotient 227,8--2.357339 | 14,32--1.156058 


Toexrra&t the ſquare Root 0” any Number is 
ts balf the Log. ot that N. or divide it by 2, the 
C2 tient Log. 15 the L. of the Root ; and to Cx- 
tract the Cube Root, to divideit by 3. 


Number 


(32) 
Number 75832--—-4.879852 4-$79852 
Dibided by 2.) 2.439926 3 ) 1.626614 
Square Root 275,37 Cube Root is 42,327 


To find a mean Proportional betwixt 2 num- 
+" {ee the Log. of them together, and 
je halt; | 


L. 


9-—=0.95 42.42 
The numbers 'aze 3 EmraoerSo 


1 2.158362 
1 1,079181 
2 


The middle Proportional 12 


To find 2, 3, 4, 5, ©'c. mean Proportionals 
berwixt any two numbers, take their difference 
and divide it by 2 number more by one than 
the number of means deſired, as if 3 means di- 
vide it by 4, &t. this Log. Quotient added to 
the leaſt, tinds the firft mean next it, and fo ad- 
ded to the laſt finds the next, &c. It is delired 
to have 3 mean Proportionals betwixt 4. and 64, 
the Log. of 4 is 0.602060, of 64 1,806180; 
theſe two added makes 1.204120, the + is 


e.301030, Which added tothe Log. of 4, makes 
0.903090, the Log, of 8 the firft mean, and 
again added gives 1.204120 the Log. of 16, and 
again the Log. of 32, which 8, 16, 32, are the 
three means berwixt 4 and 64. 

8. Of Reduetien. Greaternames are brought 
lower by Multiplication; as Pounds are brought 
ro pgs, multiplying & Pound by 20, 12, 
and 4,and & rs by dividing by 4,12, and 
29, Ordinar niece Ke, reduced into De- 
cimnals by raultiplying the Numeraterby 100 or 
4 hauknd, _ Ling the nr by the 


Denomunator. 
Hence ac all the Fractions of mony, weight, 
times 


Table L of 1 1. Inte 
* decimal, as of 1 
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time, es turned into Decimals 
. The half 


DECIMAL TABLES. 


| Z Table I. 

Z Eng. Coyn 1 |. Int. 
11 | 245833 
10,| ,041666 

JEN 
7 | 30106 

5) 223%. _. . HEAR 
5 | .220833 
4 | .016666 

3 0125 
2 | ,008333 

ne 0254166 

fy | 00313 
2 | ,002003 
I 001041 

Table Il. 

Troy wt. Int. 1.02. 

| Pery w!. the ſame 

with ſhil. 

gr» | 

23 047916 
22 | .045833 
21 | 04375 

20 | ,041666 


9 | 039533 
18 | .0375 
17 | -035416 
16 | +033333 
Ig -OJ125 
I4 | 0929166 
3 | .027083 
12 ! ,025 
Il | 022926 
10 020133 
9 | .01875 
$ | .016666 
7 | ol ,$83 
6 0125 
$ o10416 
+ | 00833 
p) 0262FC 
2 | 024166 
>7 c93083 
Table WL. 4verd. 
great W*. 112 C.!. 
lib, 
27 241071 
26 | .232142 
25 223214 
24 | .:14287 
23 , + $357 


196428 


23 Os , 
of ſhilling 
s. is 8, of 6s. is [3, © En 


. is j55 of 1 8. [of ; nad Note in general once 
* all, that r of any thing is [25 3 '5 and 375 


| 


19 | 169942 
18 1.160714 
i7 | 151785 | 
16 r22he 

15 | .13392 

I TTY 

ns B+ Wi 
Iz | .,107142 ' 
I1 098214. | 
10 | .o89285 

9 ofo3g7 
8 071428 
7 | .0625 | 
6 | .053571 

o ! 044641 
+ | -23F7I4 | 
3 j; 026765 

.o17857 
1 | ,oo892$ 
oun. 
IS _—_ 
T4 | .007812 
I3 | .007254 
I2 | .,006696 
.0906138 


000418 


.000276 
x | ,000139 
Tab-1V. Averd. title 
| weight Int. 11, 
 oun. 
is | +9375 
14 | .$75 
13 8125 
12 | 78 
11 | .6875 
Io ] .625 
9 | 3625 
8 he- 
7 | +4375 
6 | .375 
F | -3125 
4 | +25 
3 | .138875 
2 1225 
I |. ,06625 
dr. 
15 | ,og8593 
14 | .054087 
I3 050781 
I2 ned 
T1 04296 


© ———— 


[quart , 4\ (4354333; | 
3 | .002929 3 | +2 p 
' 2 | ,oolg53 2 | .166666-"} 
| xt | .000976 1.083733 
Tab. V. Lig. Meaſure Wh | oGax 
Gal. «the Lit. | "mY 
| —_— | 2 | ,041666 
£ pl | I | _ 
'* | 625 I Jaar. 1941 6 
. | g | Tabs, VII. Decixnals 
2 '27 of a Tear 
1 125 L_ 32 
—_ 1 | .033334 
oY "TIER 2*] .166667 
2 | ,0625 ; | p 
1 | .o3125 9 | 75 
Tab. VI. Inches m | Days vs | 
Dec. Int. 1 Foot. : 0027397 
| 0054795 
I1 -.9 16666 þ 4 | .o.10 6 I 
| -— 333333 28 | .o13 on 
$ | .666666 6 | ,0464386 
| 7 $83333 7 | cor91784 
; 0219132 
F | .236666 9 | .0246579 | 


The uſes of the Decimal Tables. 


- Anypaxts of money, weight or meaſure given, 


you may turn into Decimals, os contra. 3. l. 15 $ 
7 d.7=3, 78124, for 15-8. = .75.7 d.= 


1029166, ant 7 00208, in all 31,7312. A- 
gn, 
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gain,.16.C, 3 17 1. Averd. weight = 16, 90178, 
If Decimals be to be turned into their natures 
again, as 37 |. ,5692, firſt 37 1. is the Integer. 
then 55 of the firſt 2 figures will be 11 $.and the 


remainder ,o1 92 will be 5 d. ;, 


9. Aſhort Specimen of Fractions for thc better 
remembring the Rules of 


| 36) 54 (1 | 
(1.) of the EA Exof 36 36 CM.18) 36( 
Common meaſire 54 18) 36 2. 547 

15. 
(2) Reduction 16) _7 


I 4 

+ 2 

= -- 26 
2 


36 
12 
3. Fractions of fractions of zXf -=x7 
. 84 


ny 15 + 14=29& 1 
ot fractions reduced 


'36| 36 JC 6 


3 v 4 a2 #10 
5. Multiplicar, —"X—=—{0) Diviſ— )- ( 5+ 
C3 IF FE yy > 


10. Of Progreſſions and Combinations. 


1. Geometrical progreſſion that begins with 
Unity, you may come at any term of it by mul- 
tiplying the Log. of the ſecond term by the 
number of ſo many places, as the diſtance re- 
quires leſs, 1. Ex. in a pregreſſion that is dou- 
ble, have 1. and the ſecond term 2, and you 
dehre the 8 term, multiply the Log. of 2 by 7, 
it gives y0u2, 10721 ; theLog: of 128, the 8th 

term, 


nai> ff? hh hn A cm... oo oo o fume oc =@ moo © aa. DT. .T 


, 
$ 
['s 
C 


”r 
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tzrras, and this holds if the farſt term be not Uni- 
ty, if you take the Log. of the Ratio. 

2, Combination ot things may differ many 
ways; Two only are here conlidered : (1.) In 
the changing their pohtition, as in ringing of 
beils, che other in the matrer or ſubſtance; tor 
the firit, ſer down a Series of numbers from Uni- 
ty, multiply 1 by 2 ſhews As 
2. things can be changed 1,2,3,4, 5, 6, 
twice: again 2x3 = 6 2. 6. 24120,720, 
_ three things --— F 

ange 6 times, 4 mayc 24, and 5 120. 

For the ſecond, ſuppoſe 4 & &c be ellentially 
different a Temary ; There are three Unites, 
a, b, c. three Binaries, ab, bc, ac, and one ter- 
nary abc. and ſo many Combinations there may 
be and no more. . 

Now to find out the Combinations it 1s eafi 
done by the poſterior Table in Mr. Owghtre 
Clavis Math. p. (37) he calls it (plena hec wy- 
feeriis pulcherr:1mes Tabuls ) I ſay the numbers 
{et by the Species ſhew the Combinations de- 
fred, only one of the extrenie Unites mult be 
left out, and the obtaining thoſe numbers is 
thus ; ſer down Unity, then repeat two lnites 
and lcave one ſpace, and 


then 2 {paces, 3,4, &'c.the I 
Intermediate arc flled by 1.2.1. 
TI—nG: 1.3.3.1. 
ther {ide {ſtanding above.as 1.4-6.4-1. 
to make up theloweſt row 1.5.10:10.5.1, 
1 -+ 4=5 ſtandingnexta- Oc. 


bove on either fide, 4 + | 
6=10, &c. then leaving out the Unites on the 


nght hand: I} ------------- =} 
ſo that it the WER = => > <- + =< ay = 
matter be 3, 3'3 +3 +1- ------ + =p 


there may be 4 4+ 6 +4 —+1--- - --=15 
3 Vans, 3, SiS +10+10+5+1-Z31 
Oc. D Bina- 
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Binaries, and 1 Terna-y, in all 7 Combinations, 

lt the matter be 4, there may be 4 Unites, 6 
Binarics, 4 Ternary, and 1 Quarernary,1 5 =&c<. 

11. Of Proportion. Direct is, when moye re- 
gixres more, and leſs leſs : This is called the 
Golden Rule, when 3 numbers are given to find 
2 four th, and requires that the ſecond and third 
re:ms be multiplied together, and the firſt di- 
_- vide thar Produ&, the Quotient ſhews the an- 
{wer: Ex, It 5 yards of any thing colt 258. 
what thall 45 yards coſt? An. 61. 15s. for ſet- 
tiag them down thus; 5. 15 [[ 45. 45R 15 = 
675 and 5) 675 (135<=6L 155. 

The Back Rule requires the firſt and ſecond 
ro be muriplied, and that the third divide that 
Produft. And this Rule is known, becaulc that 
more will require lefs, or leſs more. Ex. If 
horſes eat 5 pecks of oars in 3 days, 8 horſes wi 
eat 5 pceks 1n a leſler time. 

The Double Golden Rule, or Rule of 5 Num- 
b-rs is of greatuſe in many reſpects, and there- 
tore as it 1s calily explained in Moores Arith, 
rake it from rhence : Let that which is the prin- 
cipal cauſe of loſs or gain, intereſt, ation, Oc. 
be put in the firſt place ; that which berokeneth 
Tune, diſtance of Place, ec. be in the ſecond 
place, and the remaining in the third ; under 
this Conditional part place the two other terms 
cach under his like; 2nd there will be a blank 
ro lupply under one of thofe above, cither un- 
der the far(t, ſecond, or third. Ex. If one hu 
dred pound in 12 months gain 61. ( this is the 
Conditional part ) what ſhall. gol. getin 3 
months, place them down as in the Rule ; and 

here the biaak is under the 


lib. m- third term, but if the demand 
100. 12, 6]. had been, in how many 
FO. |$- months would 5o 1]. have 


gaincd 15s. or it 100, 
12 months 
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12 months gain 6 |. whar ſhall the pt incipal be, 
that in 3 months would gain 15 s.; inthcic two 
laſt caſes the blank wouid have been under the 
fr{t or ſecond terms, there are but theſe Caics ; 
Rale 1. If the blank be under the third term, 
multip.y the three laſt tor a Dividend, and the 
two nuſt tor & Diviſor, the Quotient of thei 
gives the fixth; 6X50X3 =5oo and 100X12= 
1200 ROW 1200) g00, 0 (,75=IFs Butt 
the blank fall under the firſt or fecond rerm 
then the ri 1: will be ; Multiply the firſt, ſecond 
and lait for a Dividend, and thethird and tourth- 
fir a Diviſor, the Quotient is an Anfwer : This 
Rule ſhews {ample Intereſt, and all belongs ro 
it with caſe, and was thus found. Set with Mr. 
Mern, P. T. G. for the principal Time, and 
Gain in the Conditions, =o P- t. g. anſwering, 
G 
it will be LEGnpooatT ik 
P P 

Gpt 

Ty = g. $0 that multiplying the 3 laſt fo 
Dividend, and 2 firſt for Diviſor is the fr{t 


G 
Rule, and becauſe 


t 
= 8g. it will be Gp: 


Tp 
: Tpg Tpg 
=TPg theretoret = — and p = -—— 
G Gt. 


Which is the ſecond "VR 


12. To any two Numbers, to find a third in- 
continual —__— Rulc. Square the {econd, 
and divide it by the hulk. 
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CHAP. IV. 


Rules of Praftice, 


IN 


ARITHMETICK, 


For Intereſt, plain and ſpherical Triangler, 
Meafuring of Plains, Solids, Cirelcs and 
Spheres, Gaging, Fortification, Gur» 
nery, Aftronomy, Djalling, making of 
Watches and Movements, Geography, 
Navigation. 


C 1. Ules of Praftice in Arithmetick: firſt 

R oy = ro nay a panes Tom = _ 
to the right ily ; As for Ex. $431076, t 
balt is = Tho bning with 8 take .,, of 
4 take 2, theie arc even and eale ; bur for 3, 1 
take 1, and carry 10 to the nexr, which is 11, 
I take 5 remains 10, then for the o, I take 10 
and fer down 5, for 7, 3, and tor 16, 8. This 
brings ſhillings into pounds by cutting off the la{t 
figure,and taking the halfof the reſt; thus 7 946 % 
make 3/92 1. 65s. &c. 

2. Becauſe that 12 pence make a ſhilling, it 
will be well to be expert in cn or Di- 
viding by 12: A ſmall Paper of ecimal 
Arith. was 11 years ſince drawn up at the de 
fire of Sir. Rob. Long, and it fcems admirable 
with what eaſe and fewneſs of figures, that 
Atithmetick will work all nroaryp- foot and 
ny hy 12 py for the _ for ny 

gs A nce, and 12 parts of a y : Here 
mult ws wes or dights be ded, viz. x tor 
10, and n for eleven, the Account will be 


Unats, Dozens, Groſles, &*c. and the parts will 
diminiſh 


=— Mi aa 20 a. Las ad Loca... 


A we 


a” 2 © er 
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diminith accordingly : But here is nor room tc 
explain it, rake an Example : A piece of black: 
Marble 2 feet 9 inches and half broad ; 3 f. 2 
inch. and quarter deep, and 8 foot 3 inches loug, 
how many feet ? and what rate at15.34.2 9. 
per too. 


3 | In the firſt operation; (Op.1.) (Op2.) 


l 3+ 6=18; for which ſer 2.96 61.4 
3 down 6 (the overplus a- 3-23 13.6 
d bove 12) and carry one; $35. 3ofo 
' then 3 + 9=27, and 1 I 570 1640 


) carried makes 28, for 
4 which I ſet down 4..the $46 61, - 
: overplusabove 12 5s. and —_ 7x.880 
carry 2, the 12 5.. in 28; Z Cmmmun—_—_ 
then 3 F2=6, and6 + 2 2284 


- wag petmprty OE STI22.. w 
come to tne Mul- 61.4X4=945.84.34- 

c riplier 2, and ſay 2 + 6 —— 
1 =12, lſetdowno and carry 1 ; then2+9=18, 

and 18+ 1=19,for which I fer down 7,and carry 
t 1,.and {2 V 2=4, and 441=s, Which] fcr 
d' down. . Thirdly, I take 
Fi the multiplier 3, and fay ["EE TIT 
3+ 6=18, and ſering | ES |j-- |—| 
* | down6 cany1, thn3 [EE | 
; + 927, and 27 f1= [a8 [ay 2 
: 28, for which —_— S S 1 £44 

4 cantY 2,1 3Tz = 
Yd =6,and6+2=8, &c. [22 |o21 5 
bh es jo three + opondd = | b\ 7 
, mg 1 for ever wh 
a I2, and "Frcing Hee. ky: Re : 
4 the overplus, ſo isthe ſo- | 4 pus R. 
» B lidity of the whole Mar- SE. ot 
re ble 6 dozen and 1 foot, | 3 | 77. = 
XA or .73 ſolid feetrand 1 = - - £l 
f third, and by the ſecend operation, the price wilt 
h be 7 dozen and 10 Sos THIY 

3 


'3. The” 
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7. The Aliquor or even parts of m—_ and 
Pounds are to be learnt, as 1 a. 2 q. is the one 
eighth part, .1 a. rhe twelfth part, 2 d. the fixth 
part, 3 4. the fourth part, 4 d. the third part, 
G6 4. the half of a Shiilmg ; 1 5s. the tweritieth 
_ 2 5. the tenth, 4 ; the fifth part, 5 s. the 
ourth part, 3 5. 44. the ſixth part, 6's. Þ d, 
the third part, and 10 2. the halt of a pound ; 
knowing theſe, the price of any one thing will 
be known, if 1 /. or 1 Integer of that thing be 
known. Art 6 4. the ounce, what comes 472 
ounces, becanie 6 &. is the half of a Shilling ; 
take half of 372 = 186 Shillings : The practice 
you have in eyery Book of Arith. Likewiſe 
you may obfervye rhe even parts of other chings ; 
_—_— the great hn Gat 12 {. the _ 6, 
zhc cr 28, the C1 314, X= 
emit rk 57 fo thar hs the C. what 
come 15 C. 3 quarters and 19 pounds, the whole 
hundreds come to 40 1. 10 5s. the 3 quarters is 
three fourths of 54 5. which is 40s. and 6 d: 
_ Laftly, for the 18 /. find what 14 /. comes to, 
pw et 49s 44.tO17. 114, m all 42 4. 
195.2 
; 4- The hamdred weight whether near, or the 
great C. which is 112 /. it will be worth while 
& give you the price of cither at any ſmall rare 
the pound weighs; Ex. at 3 &. 2 q. the pound, 
what comes erber C. to :-Put the price of 2 
pound imw farthings, vzz. 144; for the Neat C. 
zccount twice ſo many Shillmgs, and as many 
eas farthings; and for the great C. twice 
many Shillings, and as many Groats as there 
be Farrhings in the pound weight, Ex. 14 7. 
and 14.5. make 28 5. and 14 4. takes 295.2 a. 
the Neat C. and 14 s. twice, and 14 Groats 
make 32 7. and 8 d. for the great C. So daily 
expences are for every pznny ſpent a day, one 
pound, one ha gound, ene groar, and of 
penny. 
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penny: 5 a. a day is atter that rate 7/. 127. 
t 4, There is conitam uſe made of rhe greac 
hundred, therefore, | kave annexed a Table, 
which in the firſt Cola contains the price of 
pam on from 1 farthing to 2 5. and tt the {e- 
cond you have the price of the G. weight ; the 
cater Figutes- are pence, the leſker tartlai 

t the price exceed the Table, take half, or a 
quarter of it, and double or redouble the price ; 
and ſeeking in the Table for the price of a 
CG. weight, you have. the. price of a pound or 
unitc aniwering. 


PS nt OE CR — —— 
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A Table for buying and |. ling by the C. weight: 


Lp.jC. pr:j 0 C. pr4 l-pCpril.p.C. p r. | 
: [-5.6 L $, d. LN d. I S, d. 
1 ©. 2.4) (6-1]2.18.4 Il5.14.4 1 8.10.4. 
2 o. 4.8]f 213. 0.8 245-16.8 2 6.12.8} 
3 [0+ 7-9 ' 313+ 3-0 315.19.0 3 _— 
1 - 9 pe J. 5-4 x36. I.4 19 8.17.4 
11 {au11.8 I13. 7-8]' 116, 2.8 I 8.19.8 
2 '0.1 4.0 213.10.0 | 216. 6.0 9. 2.0 
3 (0.16.4 6 3-12-4|, «ky 8.4] 3] 9. 444 
2 p.18.8]| ©13-14-8] 146.10.8120| 9. = 
'1 {1, 1.of} 213-17-0]} 116.13.cff 1 9. 9.0 
2 etl heel 3 20's 
b. $i G 17. 13, 
h 1. $.0 S{e 49 T15]7- 0.0[[2 1 | 9.16.0 
| 1. [1.10.4]] 1/4 G4 117. 2.4 4s" 9.18.4 
| 2 [1.12.8 2/4- 8. 2.7. 4.8/] 2110. 0.8 
{ -4<; ;4-1 1.0 3: » IO. 2.0 
þ 1.15.0 - "6 16h, 7.010 3 3 
| 4 [1417-4 1C 4, TON? 9.4 22 IO. 5.4 
IT [1.19.8 1415.8 1,7.11.8]] 1110. 7.8 
' 2 [2, 2.0]| 2/4190] 2/7.14.0]} 2110.10.0 
| 2 [2. 4-4) 3 ſ. 0.4 37-16.4 3110.12.4. 
 $[z. 6.8||! 115- 2.8 17p-18.8 23 cc 
$5 fm -—_ 5. NO 0's, 1.of} 1110.17.09 
2. 9.0 t | 
| 2 [2.11.40] 219 74 | 2.3. ” _ mY 
3 [2.13.8j] 35+ 9:8] 33+ F- | ELIE 
's 2.16.0 12 5.12.0, 188. 8.0 24 10. 4-0 


Goods , 


"Twy s are brought to Hundreds by multip. by 20. 


4. The laft Note ſhall be, that in weighing of 


the weights 1/. 3 4. and 9g 4. will 
weigh all from 1. ro 13. 1/. 51. 97s 
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all fom 1 to 409. 11. 31.91. 271. 1 all 
from 1 to 120, ©. 

At the later end of the Book you have 4 
Table for the ſumming up of Commodities, the 
uſe is plain by Infpection only. 


$ 2. Rules of PraQtice for caſting up of Inte> 
reſt Money, whether Simplc or Coinpound, re- 
bares and values of Leafes. 

1. Note is of fimple Intereſt, of uſe amongſt 
Merchants, you mutt know readily to caſt up 
the days betwixt any rwo named times : In one 
year 3655, in two years 730,, in three years 

1095}, and likewiſe 
gin by this Table ro-find 
44:5 | > | the days; Ex. 1. From 


06|Feb. 1 ;z 
by rMarch = the beginning of the 
245, Apr. | 99 year tothe 11th of O&, 


Ofober has 273 da 

214 May i209] and 1 makes 8. 
184 June |i51 Ex. 2. from the 1k 
153 July [181 | of March to the 16th 
3 wy yr. 1 212 | of December, ſubſtract 
92 Sept. 43} Mar. 59 +12 = 7M 
61 Otiob, [273 from Dec. .2, 4 + 16 
31 Nov. (304 350 reſts 279 days. 
| oo Dec. 1334 | Ex. 3. From 1oth of 
_ June 1673 to the 5h 

of Febr. 1674. Sa 

20 + 184+ 31 +5=240 days. Thelntere 
for one day of one Pound at 5 |.per Centumis this 
Decimal ,0001 369836, at 6 L. per Cemtum 
,000164384, which are gotten by dividing 5 
and 6 by 365co ; and fo of any other: Now 
to find the Intereſt of any ſum of Money tor 
certain days, firlt find the Intereſt of one your 
for that rume, by multiplying ,000164384 for 
6 per Cents. by the days ; and then that pradulh 
Y 


Sz 
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by the Sum of Money gives your deſire ; or ea- 
lily it you add the Logarithmot F.21586217 for 
6 per Cent. or ©.13666528 for 5 per Cent. to 
the Log. of days, and the Log. of the Sum of 
Money prop {cd together, it gives you the Log. 
of the Intercſt ; and to.rebate or to know the 


preſent worth of an 


mult find the Intere 


Sum due hereafter, you 


of 1 |. for that time, ad- 
ding 1 Integer to it, and divide the Sum pro- 
p__ by it, the Quot. is the preſent worth. 

ere follows a Table of {imple Intereſt of 1 1. 


for any days under 10000 at 6 per Cer. 

D \ 4 

1 — & 4 > d. d. par | 
l Z: J+452 3-941] +394] 403 
'2 6: 6.904| 7.890] +4785 079] 
3 9: 10.356 11.835} 1.183| .1T% 
4 13* 1.898] 1: 3.780] 1.578] .15; 
5 16* $5.260] 1 7.726] 1.972] .197 
6 19: 8.712} 1 11.671 2.367 £3 
741: 3: o164 2: 3.616] 2.7041] .27C 
8 | i: 6: 3.616 2: 7.561] 3156] .31c 
9' I; 9: 7.068 2: 11.506| 3.550] 4355 


The uſe of this Table is eaſe ; the hr{t Co- 
lumn are days, and if uſed with the ſecond 
Column are thoufaads ; if with the third are 
hundreds ; if the fourth are tens, and- the fitth 
are lingle Unites. Ex. What is the uſe of 1 1. 


tor 1732 days. 
CGR S115 = 
2 f. 75 = 3 f. and if youtumn 
the Interelt of one pound 


An 


"I 


tound as - before into dcei- 
mals, and ——_ it by the 


Sum pro 


nde 
tereſt of rhat Sum. And for equation of 


Li «& 


1000|0 3+3.452 


700] 2+3.616 
30 1.183 
2] +079 

F-$+330 


in Decimals, it gives the In- 


pay- 


ments, or giving of timc, as at z three Months, 


Or 
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or at 3 ſix Months, ©. or Weeks, Years, or 
Days, or the like ; ſuppoſe three, 3 Months, 
multiply the ters 3 and makes 9, add the 
later 3 makes 12, the halt whereof is the c- 
ted time, viz. 6 months. So the equation 

r 4 {ix months, is 15, Viz. 4x6 Z24+6 = 
30 + 30is 15. Toconcludethis Note of 


ſimple Intereſt practiſe is the double Gol. Rute 
taught before, it anſwers all queſtions whether 
of the principal, time, or gain. 

2. Of Compound Intereſt, or Intereſt upon 
Intereſt. The Logarithms anſwer pre of 
this nature with great caſe ; and firit if the In- 
tereſt be at 6 per Cent. find the Log. of 106, 
divide it by 2 for , Years, by 4 for Quarters, 
by 12 for Months, and by 36s for Days, and 
keep theſe Log. tor Uſe. You have fix Queſti- 

ons in Moores Arith. 

Log. of 1,06 0.025306 wrought at large, the 

1 Year 0.912653 following Examp.will 

. make all plain for 1 1. 

7 Year 0.006326 iz, Mr. Oughtrea's 

Month 0.002109 fix Theorems after 6 

Weeek 0.000527 per Cent, wiz. A, B, 

Day 0.900075 C,D,E,F. 

| The. 1. P. lends to 

R. 1 |. for 3 years, what muſt P. receiveat the 
end of the term? A, 

The. 2. P. hath owing from R. 1 1. atthe 
end of three years, and would know the worth 
in ready money ? B. 


So that A an- 

Yearly, ſwers the firſt 
1,06—---0,02.5 306 Queſtion ; that is, 

| 3 P muſt receive 

A 1,1010,9.075918 1.1. and ,191 of 


B ,3$3962 7,924081 Ar.Co. £1. that is, 3s. 
- wt Fa lod. —- 
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B the ſecond, that is, 16 s. 9d. 06. A is gottca 


by multiplying the Log. of 1,06 by 3 ; and B is 


the Arithmetical Complement of 4. 
The. 3. P hath an Annuity of 1 /. per An. 


-and R torbears payment to the end of three 


years, what will it amount to? C. 

\ The. 4+ R is to pay 1 |. at the end of three 
youu unto P, and would know what reat is to 

paid yearly for that Debt ? D. 

Firſt, A. 1 
is 1,191--1 A--1=,191 B.2$1033 

=,191, and 1,06-1=,06y.778151 
1,06-1=,06 C 3,1833 0.502882 
After Sub- D ,31413 5.497117 Ar. Com. 
ſtraction it 
taves the Log.6of C 3 1.3 s. 8d. and the Arithm, 
Complement is D. 6s. 3d. ob. 

The. 5. Þ has an Annuity of 1 /. per @n. for 
three years, and would {know the preſcat worth 
in rcady Ry 

The. 6. Þ hath 1 /. to beſtow of an Annuity 
for three years, and would know the yearly 
"The Auk 
| mwerto © 4,1833 0.502882 
he 50s, ee Avg 0.975918 
and the hp E 2.6728 3.426964 
7 8. 64. Thus F ,37414 9.573036 
for 11. the Anſwers are fitted to all the 6 Que. 
ftions, and the ſame is to be perform'd atter 
the like manner, if the payments were half year- 
ly, quarterly, &-c. taking the Log. anſwering as 
before. after you haye found your An- 
{wer for 11. by adding its Log. to the Log. of 

any other Sum, it gives your delire. Ex. It 
352 1. 10s. were due 3 years hence, and I de- 
fre to know what it is worth to pay prelently; 
1 add the Log. of 352,5--2.547159 to the Log. 


( 
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B 3.924981 found as. betare makes 2 471240, 
which is the Log. of 295 97, or 2595l. 195. 6d. 
the Anſwer. 


, . ales concerning Free-holds to be bought and 
old. 
The Annual Rent, divided by the bare Rate 
of Intereit propoſed , produceth the Sum of 
ready Money that Free-hold Eitate is worth. 
Example : 300 1. per an. after the rate 6 per 
Cent. 18 worth 5000. | ,06) 300,00 (5000, 

And it the Rent be 2 yearly or quarterly, 
divide by ,0296 and ,o1 4674. : 

Any fum of Money (1000 1.) lying ready for 
a Purchaſe bcing multiplied by the bare rate 
of Intereſt, (,06 ) produceth the yearly Rent. 
1000 x ,06 = 60,00 or 60 1. per annum. * 

The Annual Renr (601.) being divided by 4 
ſum propounded (1000 1.) quotes the bare In- 
tereſt of 1]. 1000) 60,00 (o6 V 


Divide Unity ( 1 ) by the bare rate (06) of 
1]. the Quotient gives the number of Years pur- 
chaſed. 06)1,00016,6 5)1,o00(20 8)1,00(12. 

If the Rents be 2 yearly or quarterly paid, 
work as you were formerly directed. 
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The firſt Column is of Years,the ſecond is the 
time to Purchaſe, the firſt Figure being Years, 
the ſecond Months. A Rent to endure 7 Years, 
is wexth ready mongy after 5 1. per Cent. 5Years 
arid 9 months ; the third n is at6 |. per: 
Cent. the fourth 'art 8, and the. fifth at 16L 
5 L per Cent. is at 20 years purchaſe, 61. at 16 
years and 8 months, 8 1. per Gex. at 12 years and 
an half, 10 1. per Cent. at 10 years : So that Fit 
and 6 1. per Cent. may be uſed for Free-hold" 
Eitates, and the $ L and. 10 1. tor Houles., 
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C. 3. Of Plain and, Spherical Triangles. 
Inſtead of Chord;,-the  Sines and Tangents 
were myented, and broaght to a Ra- 
| af 77 be: = d,that the Sexagena - 
off,and the Centeſimal, taken, 


A hms,you have a Tible | 
ran ofien ws to every fda 


\ The. Sine. or Tangenr of every Degree and 

Minute, if they. be under 45 g ure bod by 
I TL, _— 

eg, 

fe, 4 E 


_ ok —_ ona 

Example : The Sine of 13® beet 
9.368185 ; the U be Fea 9. 380354 ; the Sine of 
67? 2&/ will be found 9.965090 ; the | LROE 


Complement of any 
nnd ends being che Remainder of the fant bo 


_ $09, anſwers in the fame line in the two our- 


motf Columns ; as to 24,2. 10/. anſwers 67® 
\ and fo doth: the Siues and Tang=ats, for 
e Sine of 22* io/ being 9.576639, the Sine 
$-966653 being its Complement or Coline of 
Qs ſtands next; and {0 of the Tan- 


_ tofind the degree and _—_ anſwering 
ven; uppoſe t SMC 9, 457584; 

Tek A ens iN able and fhud. it anſwers 
16? 40/, and to this Tangent 19.475410, 71? 
30, = if you ſeek tor every ſecond, you mu't 
take the diforence of thoſe two Log. berwixt 
yours and the leſler ; then fay, As the firſt Diffe- 
xence, Is to the other Difference : : 30 is 60, To- 
the Seconds foug ht. Ex. The Sine 500t63 be- 


Sn --o& in the Table 9.499963, 
FE given, the nes Tha Tabular diff..379,then. 


Sy, 379 6o, 200, it will give 32, {o-the cor- 
0 wEY Et reſpondert 


—_ _ 
_—— _ - 
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reſpandent Degree, Minute, and Second,will be 
138? 2o/ 32//, This being learnt,we come to the 
Do&trine of Plain Triangles,bur firſt know theſe 
CharaQtrs ; { an Angle; rt 4 a right Angle; 
La Side ; Hyp. the Hypothenuſc ; Ba. Baſe; Ca. 
Catherus, Z\ Tran 'le ; Dat. given; S. Sme; 
p Tengen ; Cof. Colne ; Cor. Cotangs. 
1. Of pam /\s, let every rt angled /\ be no- 
ted with three Letters, A, B, C; let A 
(rt. Z) be the rt /, BA the Baſe, CA the Ca- 


thetus or po and B C the Hy 
i 1) rhenuſe and all oblique /\s with BUD. 
F, 2) tet BD be the Baſe ; then obleryetheſe 
PR. | 
Prop. I. Sides and Sines of the oppoſite 
Angles are pr jonal, and in any Triangle 
where two Sides, and one Angle oppoſite, are 
given , and it be required to find the Angle op- 
ite to the orher tide; As l. 50d, L 
Sd. £ required : Or if two Angles, and the Side 

oppokte, the one be given, to find the L op 
{ive ro the ether : Say, As Adds :: Sb b 
required: this reacheth generally to all/\s. Note, 
thitin arti/\/A if one acute Angle be known,the 
other is known, becauſe it is the Complement to 
= and in an oblique /\ if two Angles be 
nown, the third is given, becauſe the Comples | 

ment to 1809, 
Prop. IT. Int {1 7s. As one Side to the 0- 
ther :: So is Rad. to the Tang. of an 4 
(F. 1.) I to theother, BA . CA:: Rad. 
t. L 


Prop. III. In every plain /\. As the ſum of 
the two Sides, is to th-ir Difference :: $0 is the 
Tangent of half the ſum of the two oppalite 
Angles, to the Tangent of half their Difference; 
rherefore if rwo'Si cs an1 the Angle included be 
given, the reſt will be known. Cab 

Prop. IV. As the greater Side, to the n_ 
| r 


SS aEaA0O0Om ty 
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the reſt : : So is the Diff. of thoſe rwo remaining 
Si es, to the Diffcrence of the Segments of the 
Baſe ; the Perpendicular will fall in the raiddle 
af the Remainder. 
Theſe four Prop. will reſolve all plain /\s. 


Ex. In the \ BAC Rad. 9029--- 10.000000 
Tt { at A. Let the Hy- — 
pothenuſe B C be gi- BC 1277—- 3.106198 
ven, and 4 B to t: {B2$8220/--9.676321 
the Side CA. By the C Ada aus 2.782519 


L. Prep. 

Having B A the di- 
fance any place Rad. 90? —-10.200000 
to the foot, 1124 fect B —_——_ 
or yards, and { B2g9 PA 1124— 3.950766 
n- , to fin1 the . e t {B28 20/..9.731746 
C A 606 feetor yards: þ 25 : 
By Prop. IL. Fig. 4 CA 606 -—- 2.78251 


In the oblique ! /\ DBC, F!g. 3. having the 
{CDB 43*? 20, and the CBA 58?, rhe L 
DBC will be 122, and the {DCB 14? 4%, 
the firſt two Ls arc had by obſervation, the 0- 
ther Complements , by the 7, Prop. you may 


have DC 33s, and BC 271, which are the 
; 7 ich are the d4- 


from D and B to C, though you came no 
nearer than D. Like- 7 


wiſcin the rt{ A BCA, S.B.14®%4», 9. c 
ſuppoling C A ſore Abad. 
height unapproachable, DB----110 2.00000D 
IE 1 
the diſtance BC: 'P LB C— 2.71 [2-43 3022 
- ED Boy io S.DBC-- 580[9.928420 
2.524965 


230 teet, yards, cc. t.D C--335 
#he height, and BA 

the diltance 143,7; and by thele two laſt Eo 
at) E 3 . 


(5s) 
A! krights i: diſtances, whether acceſſible or 
no, are taken. 
- 2, Of Spherical Triangles,and firft of rt { /\s. 
In theſe there are five Parts, beſides the rr /, 
(which is no part) to be conhdered/; in the /\ 
ABC, (Fig. 4) Aisthe rt {, the Sides B A 
C A are taken irmply , which make rwo 


A. 1. As Tang; of one Extreme,to the Sine of 
the Mean: : So5 Rad. to Tang. of the other. 


By theſe two Ax. and the former obſeryarions, ' 


any part of 2 rt 4 {\, may. be gottenby 
two- parts: Ky. 
As Rad. -—-—- 10.000000 Om where 


$ BC,34%20/—g.751284 Ennigatiat Po 


Sk B, 23 © 40/-—9.600700 

A ———: -- ad 

Y. CA, 139 -—-9.351984 areareſ we 
61402 3o/, and BC 


of. the Ecdliprick 349 20/, I demand-C ; 
Dec.. Here B an! 8 C are given, C A demans 
ded: C A are disjoyned, and” B, B C, . 
ayyoluecs ; thexeture by the 


ſoon Ax. 


& Your F WO O00” SF 
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$4. co. B . Sine.of CA; bart you 

are lid 0 rake the Complements of þ and 
6s in the work, R . $i, BC-:: $i.B, 
-- this is mr and ſufficient for rc 


wot re Spherical Triangles, the Parts are 
——_— ED ESD 
ven IL, 2, or 3, ma 0 
CS lume - whereof 3 mat 


P 
4, or contrarily, ard then $. {.S1.:: $& L. FI 
korS. I.& £{::81. E emily. chey 
all follow rogerher ; or, Third] 

and one removed. acl neem \ wang Le part 
ſonghe may be found art rwo 

more,by letting fall a Perpendicutar,which muſt 
always fall from or upon- one of the Ingre- 


Cate and neyer from or upon. two. Forthe 
of any of theſe, obſerve the Rules: 


[. The Perpra ticular being ler down,ghe ewo 
Ingredients left intire annexed and gwen, muſt. 
be marked with rhe Letters, .B BC the { 


and Side given. 
IT. One of thelc two, either Bor BC, a 


tall Rte hr pun ron 
TII. If the ls at B and D be both acure, then - 
the will fall within the/\,and then 
DA = -- BA, and { DCA = { BCD - » 
of B 'D be 
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- IV. The order being begun as before,cither at 
B or BC, either all four will follow one another: 
or elſe three of them, and the tourth remoy 
from the rel. 

V. After the Perpendicular belert fall,the Sides 
BA, AD, or the 4s BCA, or ACP, or ACB, arc 
found our, as in rt angled Triangles. 

' After DA and BA,or { BCA,or ACD,be found 
as betore,the Trianglesare found and performed 
by twe Caſes, and:tach Caſe two Problems. 

Dn I. Where all four Ingredients follow cach 
other. 

Probl. 1. Leader B C thus, B C, B, BD, D, 
and cither B D, or D ſought; As Sine DA . S, 
BA::tB. tD. 

Probl. 2. Leader Brhus, B, BC, BCD, DC, and 
either BCD, or BC, is ſought; fay, Coli. DCA . 
Coh. BCA ::rBC.rtDC. 

Caſe IT. Where three follow immediately and 
one ſeparated. } 

Probl. 1. Leader BC thus, B C, C, CD, and 
RD, and either DC or BD are ſought; ſay, Coli. 
BA... Coh. DA::; Co. BC. Coh. DC. 

Probl. 2. Leader B thus, B, BC, BCD, and D, 
and cither D or BCD are 3, With ſaySLBCA , 
Si. DCA : : Coſi. B . Coli. D. 

Laſtly, in the two Caſes , Firſt, where three 
Si 'es are given, to find an Angle: For Exam. 
Fig. 8. h, In the /\ B CD, tt all the Sides be 
given, viz. BC 38,30. CD 70, and BD 60; 
and let the Angle C be ſought : Firſt, ſer down 
the Arith. Compl. of the Sincs of B C and CD 
OD { fought. Take the Difference of 
theſe Sidcs, and under that Diff. ſet down the 
third Side, take their Sum and Difference, and 
ſet down their Sines ; laſtly, ſam up all the four 
Sines,the half Sum will find out an Arch among 
the Sincs, which being doubled, will be the £. 
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 % 

BC 3$ 3o Arith. Co. 0.205850 

CD 70 oo Arith. Co. 0.927014 
'31 30 Diff. 

BD 60 oo Third Side. 


Z. 91 30 

X. 28 Jo 
Half Z. 45 45 Si. 9.855096 
Half X.14 15 St 9.391205 
 Surn-——19.479163 
Half Sura 9.739582 


Sine of 23® 18/, doublei1 36 = 1 C. 
And if 3 ls be given), to find a Side, if inſtead 
of the greateſt { you take its Complement to 
138? ,the ls will be bides & Sides s,as in the laſt. 


Sz. Of Longrmetry,Planometry &CStereometry. 
Note I. The meafures uſed for hs,as you 
had them in Chap. 2. are either divided 
mt9 10 Parts, Feet divided into 100 Parts or 12 
Inches, a Gad or Rod divided into 10 Feet, 
and a Perch or Pole divided into 100 Links, 
containing 16 Feet and a half, or 18 Feet; theſe 
or any of theſe may be uſed as occahon requires. 
2, Care muſt be had, that in meaſuring any 
Line or Length wharſoever,you derive not trom 
a\trair Line; therefore ſet up ſmall Pikers be- 
twixt you and the mark that may direct the 
Line z or if you meaſure by a four-pole Chain, 
then the hindermoſt man look that the Leader 
go {trait, or cover the Mark. If a Line decline, 
and you would know the Horiz mntal Line in 
gving down a Precipic? at the ead oft the Gad 
or Rod held Horiz.ontally, ler fall a ſmall Stone 
or any fmall Weight that will ſhew the Point 
Where you muſt hold Horiz.>n:ally again, 


-... 3. To levecla Length or Line,or ro know what 


difterexce of height in riſing or falling borwiee 
place 
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lace to place, which is a uſeful Praftice 
he carrying of water, orof ron Adits 
or $ take theie Rules: Ler your Inſtrument 
he carefully and truly made,whether it be aWa- 
ter Level,or (which m my opiaion is the beſt) a 
Braſs 7, the Sights to be two Praipect Glaſles; 
which may be had of the Mathermarica!-Inflru- 
ment-makers about Londas, with Directions a- 
bout it : This kind of Inftramene will ſufter a 
diſtance to a quarter of a Mile, or more it need 
be ; and rhere muſt be rwe Mark-boards placed 
on Pike-{taves, that your Companions ray litt 
up- or down.as you direct 

_ SettheLevelasnear = im the middle 


ay 
berwixt the two Marks, your C6 
—_—_ in their hands with rhe ſlipping 
Marks, firſt rurning to- one, cauſe him to 
hold ar ſet his Sight even with the level Sights, 
and { the other ; the difference berwixt thoſc 
in lackes and teach Parts gives the aſcent 

Qr + tz this is for one Station : But 
ik, it — Stations wh nary de- 
ſcents, then in a | n pour back 
Stations in one Column, and 
in another, ſum up both the 
the diftercnce of them ; if they be equal,the two 
mays are level; if your fore Stations exceed, then! 

is lower; if otherwiſe, higher za 
little practice will inform you ſufficiently : In cax» 
rygaoav_n or River,as the New ater trount 
a little above Ware te Londen,or elewhere, you 
muſt allow a Foot,” r a Foet and two Inches,for 
a Mile in deſcent, or more, if your fall require: 
it ; and this becauſe of the diſtance of the Tan 
geat from the Surface of the Globe of the Earth, 
1mevery Mile ; and tho in a Mile it will be foungh 
but 6 Inches, yet it is better to hold to-the arte 
tide. Now for Common Sewers or 
earry away the Water aud Dirt of Streers ith. 
Towns; 
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yn oo en a 
3 Incher ns your Fall may bs, wh 

toofeer wile Fo foot 8 — 7-4 

Ard > tr eLhaas 

ae reſolving aT ray wor 

hey ar ord vp orng nk 

Fig.3. Care muſt be had;rhar the | yr 


not too 2cute, viz. never leſs than 2 

theretore i will be beft, if rhe ground _ 

leave, to go from B, not in me ghee Line 

butto go —_ web F rigkur Angiin, 
For a diverſion I will 

Pyramids, _ lars, un the 

mez{ure of \Feer ; 2 when S.Pam/'s Ster- 


igh,and 
inal will be found as hi 
Chrifendem, only ens g—_ pi 


Buinont a i hab 16 feet | Lanthorn at Gaeus 


ad, —_ ef Snepls in Jay: 
the lower Pyrands $83 ; Steeple mn Eng- 
land, a Stone Stee wkhoe Spire, 0264 he; 
the beight of the Obelisk in Rove, (removed by 
Fonitamo to St. Peter _ one 78 feer 
_—_—— 2 inches at rhe 
(ner a, feer 2 inches ar the rop, 
now: 2 Pedeſtal of 12 feer an 
half high, the height ot the brazen gilded 
Crofs. 1s ig feer and nn hall © cows che he 
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dicular from a Line, Fig. 9. Suppeſe an -, take 
ab=ac, open your $ to above half 6 c, 
and croſs two arches at a, 4 @ is a Perpendicular. 
2.Todoitonthe end of a Line,itrike anArch d 6; 
{cr the fame wideneſs from d to b,and i{trike ano- 
ther Arch at c, which with a Ruler laid upon 4. 
and 6 croſs at c,then is c # a Per iCular. See 
Fig. 10. +3. To let fall a Perpendicular from a 
upon the Line 6 c, Fig.11. ſetting one. foot in 4, 
croſs the Line in þ and c, from 6 and c, opening 
the Compaſles,make a croſs at e,lay a Ruler by s 
and e,& draw ad,which is a Perpendicular to bc. 
Laſtly,becauſe hereafter there is great uſe made 
of a Square,[ ſhall ſhew you,how any Joyxer or 
Skilful Carpenter may make one that will yery 
well ſerve your turn for ſurveying or plotting any 
Grounds, Yards,or Courts, and for meaſuring the 
lame. Get a dryed piece of Box or Pear-tree that 
will bear 3 inches or 3 inchesand an halt Diame- 
ter,and turn it flat on the top round, with a neck 
to fit for the head of a Staff ; find the Center,and 
draw 2 or 3ConcentricalCircles,as you ſee, Fig.1 2 
and Circles on the edge,divide the Circles into 
tour Parts,as you fce in the p\ air adbc., then 
take a Whipſaw very thin,and faw by the marks 
the two Lines ab and c d art right Angles pretty 
deep ; this will make a Inſtrument for ſer- 


ting off P iculars W ou have occaſion, 
| Sagpoe Fig.13.) a,b,c, a,e, f,g, h, were a 
Field,I come to a,and ſetting a Becon there and 
at the comers,l meafare ac,and as I go,find at 


what the {quare the Perpendiculars 1 4 
xd and ket ——— all thoſe P i 
lars, and ſet them down in my Book, I © 


cb and the Perpendiculars mp and no,and fo all 
the reſt as you ce in the Figure; and to lay the 
obſervations down, Ide no more but draw a Line 
a 6 by the ſcale,and prick down the poiats : & and 
x, and railing Perpendiculars 1 $00 14.28 | 


ms am em. ic..ocoj*_ i... 
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and k a, which give me a,b,c,d and +, I draw c 5, 
and upon it prick down n, y, and m, and ſer off 
»0o and mp, and fo I work with the reit of the 
Figure, and [ deal fo with the reſt of the Cloſes 
it there be more, and add all rogether. 

Laſtly, to find the length 
.017453292 of a Cucular Line, cither 
.9349065%5 whole or part,from Degrees 
.052359877 and Decimal Parts, may be 
.069813170 done by this Table; the tirſt 
087266463 Column are De- 
004719755 egreesor Decimal 3252359 
022173947 Parts, ſecond Ra. 223491 
139626349 gius is Unity: As £22174 
157979633 for Ex.329 and £22194 
167 Dec.Parts; An. .56128 of 100000. .56128 

Note 11. Planometry, or the me the 
ſuperfcies or planes of things, is done with the 
ſquares of ſuch meaſures, as a ſquare foer, ſquare 
inch,ſquare yard,ſ{quare perch, thar is,by ſquares, 
whoſe Sides arc an inch, a foot, a yard, a perch; 
ſo that the Area of any ſupcrhcies is faid to be 
tound, when I know how many ſuch ſquare inch- 
&, fect, yards, c. it ——_ 

tl, The Area's of {quares and oblongs arc 
known, if you multiply one fide by another. 

2. The Area of any plain Triangle is gotten 
by multiplying the Bale by the Perpendicular,and 
taking halt the Sum, or the Baſe by half the Per- 
pendicular,or the Perpendicular by half the Baſe. 

Or without the Perpendicular atall, add up all 
the ſides and rake halt the ſum,from this halt ſum 
take every fide, which call the three Differences, 
multiply theſe threeDifferences and the half Sum 
continually together, the {quare Root of the lait 
Product ſhall be the Area of the Triangle. 

3. To mealureany regular Figure thar Ton ual 
des, multiply halfthe ſum of the tides by the Per 
p*ndicular trom the Centre 5 one of theſe tides; 


To 
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To hnd the Perpendicular, conceive a Triangle, 

whereot one Side is the Side given,the A gle op- 

p-'ite 1s the L arthe Centre, L; 

0: its Complement, to tiud the Perpendicular. 

£. L This Table will prcſenr- 

{| .6581}1.520 IygivcyoutheQuadratrix 

{1.000 | 1.002 under Q. or the Side under 

624 L.for any of the ten Regu- 

a lar Figures, whoieSide 1s 1, 

59 


I 
CE. 
6|1 

7 | *-904 Ex. Suppoſe the Side of 2 
$12.196| Peng be 70.51 , whar 
9 | 2.497] .422 5s the Superficics ? Say, 
2.7691 .361 Ag1, 1.312 ::. 7051; 
Amniw. 92.52 the Quadratrix, and 92.52 x 92.52 
= 8558. Having the Supcrhcies, take the {q. 
Root of it, and {ay,As.1 . .7624 :: SoC, ro Side, 
4.The 4rea of any tour-hded Figure,two fides 
whereot are parallel, is gotren, it you mutriply 
the Perpendicular from the one parallel t1deupon 
the other by the half ſum of thoſe parallel fides 
5.It the figure be of many i1dcs,cait rhem into 
Triangles,as you may ſce in Fig. 13. And if any 
{de becrooked as you ſee þ g in that F:g. drawa 
Line that ſhall leave as much our as it rakes in; 
-Or if it bc irregular towards a round, as in Fig.14, 
torm a Triangle, as c þ @ that ſhall equal it. 

6. The dimenſion of Circles, and other round 
Figures, are gathered from their Diameters or 
Crrcumferences : Let D. fignitte the Diameter; 
P. thePeriphery ; Dq, Pq, the Square of the D 
or P; 1. the Side, as betere; G). the Circleg 
R. Radius, or halt of the D. Then, 

As 7 . 22,0T 113 .J55,0r 1 . 3.1415926 :398 
isanyDtoP ; and {0 Dq, to the Superticies of 4 

Sphcre.; and fo is Dx the Axisof a Cylinder, to 
its Supertacics; and fo is half D into the Side, to 
the Superficies of a Cone ; and fo is the {quam 
af the Chord of half the Segment of a Sphere, 
to the fyperkcics of that Seginent, F- 


e other Angles half 


5 ith as 
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As 22 ..7, Or 355. 113,or 10: 3.831te ::.S$ 
P.D. fo Superficics, to the Dq of the Sphere. 

AS 7X4 . 220f iq, 1L,Oras I t.785399:: So 
Dq-4rea; and to is the $9. of the Dx Lfolid Cy- 
linder; So Dq x 4 Ax. to the (lid of the Cane. 

AS22 . 7X4, Or, 11 © I4,0T 48 3F5 « 452, Of 1, 

273239 :: $0 isthe Avrer of the &),to neg. 

AS22X4.7,01 as 8$. 7, Or45 1420. 113,or 
1 to 579577 :: $o-Pq . Areaof a GC), and fo 
Pqtl. to the ſolid of a(:yiinder. 

As 1 to 7907107. :: D. to the Root of a {quare 
tobe inſcribed in a G). As 1 . 886227 :: I). to 
the Root of a 19. equal to the C), whuch is the 
{qmring of a C). | 

As 1 to .$05oz. :: D. to the Root of a Cube 
equal to the Sphere. . 

AS 1 tO 1.772454 :: D. to the Root of a Sq. 
equal to the ſuperhicies of a Sphere. 

As 1 t0.523599 :: Cube of D. totheSphere. 

As 1 t0 1.903859 :: Sphere ro Cube of the D. 

As 1 to.282095 :: © toRootof a fquare=to 
the Area ©. 

AS7 . 22X4, Or 1 , 12:56371 :: 6). Pg. 

As 1 . .225972 : : $0 isP. tothe Root of the 
inſcribed {q. in the (5. ' 

As 1 to .255556 ::.P. to the Root Cube of 2. 
Solid = the Sphere. 

As 1 t0.5641i2y. ::.P . Root ſq, = ſuperticicy 
of the Sphere. 

As 1 t0.016887 ::; Cube P. to the Sphere. 

As1 . $9.217626 :: Sphere, to Cub? ot the P. 

As 7X6 . 22, Or 1 t0,5236 :: U. c.bed, to 
the ſolid of a Sphere. | 

AS22.. 7x6, or 1 t01.90,85 :: Solidity to 
D. cubcd of a Sphere. 

A Cone,a Sphzre,and 2 Cylinder,that have the 
fame height and Diameter, if the. greateit Circle 
be equal.,are 4s 1,2,3 ; therefore a Cone is 1 third, 
anda Sphere 2 thirds, of a Cylinder of the fame 
F 2 height 
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height and D. therefore, As 1 to25.1327 :: So 
D. cubed, to the Cylinder. 

7. The Practiſe followeth. I. In p—_— 
and meaſuring of Land, meaſure with a Perc 
or Polc = 16 tect and an half, divided into 100 
parts; then by the aforeſaid Rules, how 1nany 

uare Perches there are, that js the Area of that 

loſe or Ground, which divided by 160 ſquare 
Perches, ( for ſo m2ny are in an Acre © 40 x 4) 
it gives you Acres, the Remainder, accounting 
42 Perchcs for a Rood, are Roods and Perches. 


This Iittle Table turns Perches into Acres, 
Roods, and Perches, upon fight ; the Numbers 


under ac. are Acres, 
i. To A. under 7. are Roods, 


C. Y. feldce 7. Þ. Y. 
is ah = and under p. are 
2112 2 oli 1 oo 2o Perches: e firſt 
311$ 3 oſt 3 20/0 3o Column are cither 
ai25 o of2 2 ofLs#@, many Thouſands 
5[31 1 'o0j3 © 20}1 16 under M. fo many 
6137 2 ol3 3 oz 20 Hundreds under C. 

3 3 0{4 1 zo|1 30 or ſo many Tens 
Jo oO oſ o 02 o under, 

966 + offi 2 29j2 10 


As for Ezamp'e: 7854 Perches are given, 
which 1 fer Cow: as you ſee, and rake the num» 
ber of Acres, Roods, and 


7c —_ : 4 o» Perches, anſwering each Fi- 
820- 5 © o Bure, and it makes in all 
$0 © | 11 49 Acres and | Perches. 
"_ Y. Somcrimes as in {mall Back- 


te ED, tides, Courts, or other ſmall 
49 © 14 places, the meaſure may be 

y the Foot, and then this 

Table turns any rumber of Feet into Acres, 
Roods and Perdhra.ne the firſt view, to be opera- 
;£d with Feet,(as the laſt Ex.) Roods, _ 
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CM, X M. M. Hs 
G4 > fo 167% þ Ss. LM 1 

1] 2 1 7 .$6j9.0 Z6 189, Z 1830 100 
2] 4 2 14 171j9 1 33 126] 7 940-200 
2] 6 3 21 257102 30 53/11 offi 2 
4| 9 0 29 90[5 3 26 252/14 1$91 128 
£[11 1 36 15615 © 23 179/1%Y g99't 228 
6113} Z 246ſ0 1 20 109/22 112 56 
2116 © 11 F4j1 2 17 33/25 1942 156 
$113 1 18 146]1 3 13 232/29 1926{2 256 
gizo 2 25 22412 0 10 15933 17/3 FE 


the numbers under ſeet are odd feet; the ſecond 
Column is one Hundred Thouſands. the third 
Tens of Thouſands, the fourth Thouſands, and 
m_ Hundreds. : k . 
ce Superhicies s to another as the Squares © 
their like Sides; therefore, As the iquate 7 1 8.5,70 
{q. of 16.5 ; or,As the {q.of 12 j= 144) tothe {q. of 
11 (= 121) :: So are the Content in Statute 
Acxes,to the Content in Woodland. And, As 144 te 
196 : : So Foreſt Acres,to Woodland Acres. And, 
As 121, to 196 :: So Foreſt Acres, to Statum 
Acres. 

17. In meaforing of Pavings, Plarftermgs, 
Wainſcotings, and Paintings, you ule the Yard 
ſquare ; or if you meaſure by feet and tenth 
parts, then every 9 feet {q. makes a yard, all of 
them require the whole ſuperficies, therefore 
you muſt meaſure wherever the plane our bruſh 

The Paviers muſt lay good Foundations, 
and ram well ; the Plaiſterers work with good 
Materials & Size; theWainſcoting well wronght; 
and the Painters to lay a good Ground and work 
with Oy! and White Lead. 

IT]. Carpenters work,as Flooring, Partitioning, 
Rooking, and fo Tiling, Slatmg, nay, lately m 
London,the Ground-plor of whote Buildings are 
mealured by the ſquare of 10 teer=1995 4. teer; 
Þ that if you incaſured by'a ro foot Rod, and 
t 3 every 
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every-{oot divided into 10 parts,all will come in- 
to feet, and cutting off tae two laſt figures, the 
Remain w:ll be Flores or {qu. of 10=100. 

Brickwork is meaſured by the Perch of 16 feer 
and an halt, rhe belt way is to meaſure by the 10 
toot Rod laſt ſpoken of and caſting up theArea by 
ny one {ide by.anather, it will produce 
19. feet, which by this Table is preſently broughr 
mto ſquare Perches. The twit Column are Feet, 
or Thoutands, or Hundreds, or Ten Feet, as the 
either fo many X M. ſecond, third, fourth, and 
fifth Columns anſwer. 


X M. ..;_ | GC X. 
je 9 flee 9 file 4 jt t- 
11] 36 2.63] 3 2 4 I 31 oh 
| 2| 73 1 58; 7 1 26 2 62, zZO, 
| 3 Ilo 0 5311 © 541 © 26 30: 
(4]146 3 35114 2 $211 1 57] 40, 
5 [183 2 40Ja18 1 3lJi 3 207 FO 
16|2:0 1 25 122 © 10 2 © 52} 60! 
171257 2 4325 2 57]2 2 14|1 - 
44 oe Je 29 1 36 2+ - + I 2 
91332 2 25 133 © Isf3 1 10|1 22] 


Exam. Lt. 542 ſquare wi? what perches, 
quarters,and feet ? 41. 134 perches,o'g. 57 tcet.- 
TE Zh har the 

30000 | 110: © 53 brickwork is brick and 
Go00] 22 © 10+ half thick, bur it thewall 
500] 1 3 20 be moreor lets thick, ac: 
4.0 49 count it by half bricks,as 

2 2 3 for brick andhalf,4 tor 2- 
bricks, 6 for 3 bricks &c, 
134 0. 57 and fay, As3,toany other 

, wall in balf bricks : : So are the perches found by 


meaſure,ro the perches to thatother wall inhatt 
bricks. Note, That 2.72 one quarter oo 294 
teer is a perch, 68 one quarter, 3 36 half,and 204. 
Three quarters, l 


Tapeſtry: 
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Tapeſtry is meaſured by the Stick =27 inches 
or 3 quarters of a yard, in a Stick =729 ſquare 
inches. This Table gives Sticks, Quarters, and 
aches, anſwering to any number of Square 
Inches racatured by Inches. 


X M. M 

| 5. 9. inc.'.5- 9 ne. 
11] 13 2 159] 1 1 100 
[2j 27 1. 135] 2 2. 18 
3| 41 ©:112] 4 © 118 
14] 54 3 895 1 36 
5 | 68 2 65/6 3 I36\ 
16j $2 1 41]$O (4. 
2 4 50h 19] 9 2 154 
| ye 2 176,19 3 72, 
9 1123 I 15312 1 I72 


Board, Glaſs, &c. are meaſured by the foor, 
divided into 10 or 100 parts, or by inches and 
10 parts, and then this Table will. turn the 


Pry ne X. 

« Of. INCe' f, tf HCs Ge 116» 
1. 65 2$0 2 2& To 
2113. 3} 201 1 20, 20 
3j20 3 122 o 12] 39 
(+127 3 04/2 3 041 4 
F [34 2 32,3-1 3&i1 14} 
6Þt: 2 344.0 242 24 
7 1448 2 16,4 3 16/1 3 

$455 2 o8's 2 08|2 8 
ls 62 2 00/6 1.602 I8 


Inches Square into Feet, Quarters, and Tucher, 
9892 {q.nches<=68 f.1 4.44 27. | q. inc, 
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In either Board or Glaſs, if the breadth be gi- 
ven,to find how much of that breadth will make 
a foot in length. Divide, 1 by the breadth in feer 
and 100 parts,the Quotient gives part of a foot; 
if by inches, divide 144 (12 x 12) by inches and 


S, 
PE you meaſure by inches and $ parts in the Fi- 
gure qacg' 5m. | ny may turn them in feetand 10 
parts by "_ on, the two middle lincs being 
inches and s, above you have feet and 10 
parts, below Timber mealure. 

Note 111. Stereometry, or meaſuring of Bo- 
dies, has two Maltiplications or three Dimen- 
{1ons, and is valued by the Cube of ſome famous 
meaſure ; as an inch Cube, a foot;a yard,or perch 


A perfett Cube is known, by multiplying the 
ſide fre it felf, and that orodut bY ts foe 
bel 


 APyramid or Cone is meaſured by the ſuper- 
ficies of the Bate, mnltiplied into one third of the 


_— : 
he five Regular Bodies, viz. Terrahedrum, 
Cube, Oftohedrum, Dodecahedrum, and Icoſa- 
hedrum, arc meaſured as in the Table. Say, 
As 1 . {ide of the Dod :: $0 
Cube. Side. .778 . Cube. 


Tet. | .490,2.049 As 1 . Cubat. of the Dod :: 
OZ. | .77811,285 So 1.285 . Sidc. 
Cube|1.000,1,000 The Cubatrix multiplied 


Icof. [1.318] .771 into it ſelf twice, gives the 

Dod.'2.003| .507 Solid, and is the Cube Root 
of that folid body. 

"To meaſure the Frultums or parts of Pyra- 


a A RWw©£ODO. 


+, 
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mids or Cones, (as tapering Timber is) ſuppl 
the Pyramid or Cone, Going As difter. 0 he 
breadth at the two ends, To the length between 
them : : Sothe breadth of the greater end,7v the 
whole length of the Pyramid or Cone. 

This gives you the lengrh of the top-part ; find 
as before the ſolidity of the top-parr, and the 
whole ſeverally, fub the ſolidity of the top 
from the whole, leaves the folid. of the Fruſtum. 
Font ana found the Obelisk, by him removed ro 
St. Peters, to weigh 529 Tuns, 11 Hundred, 2 
Qrrarters, and 3 pound, Averdupois. 

The uſiral way for this tapering Timber, is to 
meafure the ſuperficies in the mid(t,and multiply 
it by rhe —_ which though it be a falſe Rule, 
yetif it be done at many lengths,ſuppole at every 
5 or 6 feet, it will be very near. 

All bodies one to another are in proportion 2s 


the Cubes of their like Sides. 
The meaſuring of all bodies that haye curved 
ſuperticies ed, follows. 


, Or 

Spheres, Cylinders, and Cones, you have their 
dimenſions and meaſures amongit the dimen- 
ons of Circles and round Figmes in Planime- 
ny, 
To meaſure the Truncus or part of a Cylinder 
that leans, rake the ſuperficies of the Circle, and 
adding the longer and ſhorter ſides of che Trun- 
cus, take half, Ict that be the height, 

The ſector of a Sphere is meaſured, by multi- 
'ying its ſuperficics ſpherical by one third of the 
eight, 

e ſegment of a Sphere, meafure it as it a 
Sector, and ſubſtract from the Scctor the (olidir 
of a Cone, whoſe Apex is in the Centre,and Baſe 
the Area of the Segment. 

The folidity of a Spheroid is gotten,by multj- 

plying the greateſt Circle into two thirds of the 
Axis, about which the Spheroid is made. 


wm by the length, 
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The folidity of the Trunk of a Spheroid cut oF 
with two Circles at right Angles with the Baſe, 
ſuch as our Wine Cask arc, ts gotten, by adding 
two thirds of the Area of the Circle at the bung 
or mid1le, and one third of the Area of the Cir- 
cie at the head together, and multiplying the 


The {olidity of an ob- 
tuſe Parabolical Cono1d is 
gotten by mulrip'ying of 
rne Area of the circular 
Baſe in halt the Axis, but 
of an Acute one mtoerght 
fattcensof the height. 

2.The practice of mea- 
kwing Solids follows;ti{t, 
tor meaſuring Timber or 
Stone, by the toat divided 
mto 10 or 109 parts,muk. 
tiply as before raught, the 
Anker will be in teet and 
decimalparts; and it you 
mcaſure by inches and 8 
parts, you may. put the 
meaſure into feet and de- 


cinat parts by the Table 


annexed. But it you mult- 


mealure by incl meaſure, 
caſt all up in ſolid inches, 
and then by this Table 
find the ſolid fect, quar- 
ters and inches. 


= «as  _— 1 ITY 


Fo Tc. 


jo 
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ven, and it be deſired what length of it will make 
2 toot, divide 1728 by the inches ſquare at the 
end, it anfwers the Queſtion. 


X M. M. C. 
Bur if you have f. a. m.lf, a, in... mn. 
the ſuperhc. Con- 1 | 5-3 - 64+ 2-136Þ- 100 
tent ar the end 2j11.2.128]1, 04272(0-200 
0: the Timber or 2 [17 1-192[1.2 -408'o- 300 
Srone, and detire 41:3-0-256]z.1+112!/0.400 
to know the fo- 518-3 -22c}2- 3-248/1-068 
noty of one foor, 6 [34-2 3843-1 238411 168 
the Table tol- 7 140-2 + 1C]4.0 © 88/1 -2.68 
lowing will give 8 46-1 - 8c4 2-22411.368 
you qQuicCktiy. 9 |f2- © 144] 7-0 -360ſ2 036 
_ Exam. A piece of ls | in beet &-Prs. 
'1mber at the end 1s #- 1 | 00694444 
836 ſquare Inches, | 2 | 01388388 
what 1mber in one ac 3 02083332 
foot 1n length. AN.S ® = 4 02777778 
foot 3 quarters in & | "Y 5 , «93472222 
vcry 12 inches. DV] 6 04166566 
g00=5.555 S [704861111 
30=- .208 '& 1s OFFFFSSS 
6-- ,041 da 9 .06259000 
5.804 


In the laſt figure upon tix. edge you have a 
Line called 7:2nber Mea{ire, by which, and the 
leugch of any ſquare Timbcr, you may fhnd 
the Content; thus in ſtead of the tide ot your 
Tiraber m Inch meaſure and parts, take that of 
this Line, and multiply that by the length gives 
the mealure. 


The General Rule for meaſuring of Timber 
thar is not ſquare at the ends, is to add both rhe 
fides, ant take half for the {de of the true qu. 
but this s' Erroncous; and 10 much the more . 
the 
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the ſides are more unequal, therefore the Area of 
the end isto betaken. The other Error is in mea- 
ſuring round Timber by girding it, and taking 
one quarter for the 11de of the Square equa], bur 
let it be whar it will,you mult take {ſuch meaſures 
as the Country uleth. 

Earth-work, as Cellars, Vaults, ©*c. are mea- 
{ured by the Yard ſolid, viz. 27 ſolid teet, and 
{}v much ought to he a Cart-load,and will be con- 
rained well ; the Carts ovght to be 2 teet 8 inches 
broad at the Axle-tree within, 2 teet high, and 
5 lons. 

All Banks that are made to hold out the Sea 
or Rivers, and all Ramperrs, Parapers and Mo 
and New Rivers, are wrought by the Flore,con- 
lifting of 18 feet ſquare nnd: one tuot deep,which 
is 324 ſolid feet, which are 12 Cart-leads, the ſ0- 


X M, M. C. 
| | Fl. qu. fe.| Fl. qu. fe. | Fl. qu. fe.| 
17 30 3 37] 3 © 28jo 1 19 
2108 2 ai $6 © $610 © Js 
W262 0 3 3 WIT 3 F7 
[65238 1 Gina 1 3813 © TO 
(5154 | ULoes 101 $0362 & 13g 
6 © as 2 wil 3 11 
206 [© 6328 364% © $a 
$1246 3 $53]24 2 62[2 1 71 
LO93277 3 QODJ27 3 O912 3 OS 


Fl. qu. fe. lidity being caſt up. In 
7000—21 2 34 folid feet,this Table thews 
$00—2 1 17 the Floors, Quarters, and 
5J-— 0 © $57 Feet; 7857 olid feer will 
- make 24 Floors, as you 

24 0 27 may ſee in this Exampie. 
For mealuring Ships, multiply the length of 
the Kee], the breadth ot the Mid ſhip Beam,and 
rac depth of the Hold, gy , divide by 109, 
it 
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it gives you the Tang, or inftead of the depth; it 
is uſual to take halt the breadth'inſtead thereof: 
But for Merchants that allow nothing for Guns, 
Maſts,c. divide by 95. This may gives gueis 
at the Tunnage, bur there isa great deal more re- 
quired to giyc the true meafure of a Ship, orthe 
burthen ſhe will bear in falt water, for in freſh 
water the Ship will fink more. 

To double a Gube,or to give the Cube Root 
of a'Cube rhar ſhall be double to another given, 
double the Conbick Inches and parrs of the Cui 

iven , extract the Cube Root; and thus by 
nowing the meafires of the Ship of one buy- 
then, to make another Ship of the {am2 mould 
which ſhall be double, treble, Oc. or any pro- 
portion more or leſs, multiply the-meature cf 
the length breadrh,and deprh, m folid feet, then 
<a &c. the fect, and extract the Cube 

9or. 

The next thing is concerning the ſolidity and 

jon in Weight, ſeveral Metals, Minerals 
Water, have one to another. 


Note 7 7. Concernin; Metals, and of the m- - 
nifold, uſes of theTabic, p.1ge 17. 

t. If you have the maguride of any body in 
ſolid inches, and defire ro know the wetghr af it 
in Troy ounces: As 1 is to the number of Ounces 
and Decimal Parts anſwering the Metal, Stone, 
&c. in the Table A :: $9 is rhe Cubick Inches 
Biven, to the Ounges in weight required. 

. 2. If you haye two fevera! Bo tes nimed in 
the Table, both' of the fame magnitude orcaps- 
rity, together with the eight one, to find the 
weight of the other : As the number in the Co- 
limn A anſwering the firſt; rothe number of the 
kecond :: So the weight of the tuft, to: the 

weight of the ſecond. 
'3. The Uics of the Column B axe likewiſe 
G | ewa; 
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two ; 1, To know he magnizude. in Inches of 
any Bady by the weight in Ounces: As 1, tothe 
irches and parts mn the Coiumn of rhe Meta], 
£Xc. propoſed : : So the wcight given, to the 
inches in magnitude ſought. 
_ 4+: Two ſeveral Metals, Stones, ©&c. both cf 
cnc weight, and the bigneſs of one in inches ; 
ſay, As the number in Column B ſtanding 
«gant the to-{t, is to the number againſt the 
{ucond -:;; So 4s the magnitude of the firlt, ty 
the rwagyiude of the ſecond in inches. 

5.The uſcs of the Column C ſhews the weight 
that every inch ot the ſeveral Bodies w:Il weigh 
um water, From Archimedes we may fay,That 
all Bodies let into water, are either heavier, 
equal, or lighter, than ſo much water equal the 
magnitude ; it heavier, then the body wall tink ; 
it «qualthenthe budies utmoſt furface will ſwim 
even With the top of the water; if lighter,thea 
ſo much of the body will t1nk into the water, fo 
as the quantity of water, which might be equal 
in bulk ro ſo much body as ſhall ſink, ſhall weigh 
equal to the weight of the whole body pro- 
pore. Again, a. body heavier than water, is 
ighter in water when weighed, by the wet 
ot ſo much bulk-ot watcr cqual ry that body : 
Hence it is eaiie to diſcern the weights of ſeveral 
badics in and out of water by the Columns 
Aand C, A is the weights in Air, C in water, 
whzre it is plainly fecn, that Gold being ſcarce 
the half quantity ot Silycr or Rrafsdoth ſegree lg 
half ſo much ot irs weight as SUver or Braſs wilt 
and trom this conſideration Archimedes j 
of King Hiero's Crown. By rhe Column, ©, 
As 1 is 10 the number an{wering the body ::-$0 
is the folid inches. of any body given, to the 
weight in water. » 

ow it will be convenient to give you theſe 

Tables for conyerting falid inches into weights 
of water A\erdupois *3 he 


tn AM _— 
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The firſt (1.) 2.) 
curns folid ]1{o.579522, | | 1] 1.72555 
inches of |2 1.159044 > | 2| 2.45112 D 
wartecrinto |3 1 738565 I 3] - 5.176685 
ounces A- | 412.3130838.E"! F4| 5.902247 
verdupois. 5 2.89761 |S. 5| $827808 
The ſecond © [6] 3.477133 6! 16 190.35336& 
turns oun- |7 4.955655F | | 7 | 12.07852'S 
ces Averd. |8!4.5:61775 | $' 13.30448 > 
of watcr in- ba ph" * ti9115.53004- 


to ſolid Inc. 

Example. In an Ale Gallon= 
how many ounces Averdvpois ? 

Anſw. 163 ounces .426= 
16 |. 3 ounces .426. 

So m 500 omces of wa- 
ter, there is $52.78 ſolid | 2--- 1.159044 
inches by the (2:) w—_—_ pe 

An1 in a foot {01i4, rhere 162. , 426 
will be anſwering 17:8 folid inches, 621. 9 oun- 
CES 4.1 4. 

The neareſt proportion itt. Troy weight, that 
36 folid inches will bald 19 ounces Troy of wa- 
ter, and 012 pouni Troy of water will fill 
22.7368 inches, aud on? paunt Averdupais 
27.609. A toot iquare of water is equal to 76 
pound Troy. 

Hence is found a very good way for meaſu- 
ring any irreguar body, chat by no*Mechar.ical 
Art otherwiſe can be done. Fill any Veſiclbrim 
full of water, 2nd then dipping Mm your body, 
receive carefully all the water that runs over, 
and weigh ir, and by the laſt rwo Tables turn 
that wcight intu foli4 inches. Otherwile, it 

ou” Veſlel be reguiar that holds ths water, ob- 
for 'e the riznyg of the water, an tind the falid 
feet or inches an\wermy. 

Hence it is, that expert Builders of Ships have 
great conideration ot ail the premites in this 
| G2 Section, 


282 {voiid.inches, 


By the (T.) 
209-1 } 5.904406 
80--- 45.361776 
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Sefton, for by the weight of the Ship, and all 
Appurtenances, they judge to what depth ſhe 
wiil iink ; and here the ingenious Sir Authony 
Dean,one of His Majeſty's Commiſſioners of the 
Navy, has exerciſed abundance of Skill, though 
tor al = Art one a I lo Fxgping 7 po 
eoo1l judgment w Tequired, for as it 
from the {aid Sir prot edgy. ou the propor- 
tion betwixrt dryed Oak and freſh Feld, is as 14 
to 17 : So that conhidering the {trange forms of 
che Bodies of Ships, and many ſuch and more ac- 
cidents,as that before of Oak wet and dry,it i; a 
dificulty inſuparable,togive to an inch the depth 
4 Ship will draw when rigg'd and fired our. 
Laftly,if it be propoſed ro make a piece of Iron 
{wm in pure water,you muſt make it {o hollow, 


that it may be capable to hold as much water 


thar will be equal in weight to the Iron an 
ſomething more. 


Note V. Of Gaging of Veſſels. TheGallon, 
which is the id tor this Work , take aw it 
is now WMowed and uſed ; Gallon for dry mea- 
{are is 272 ſolid inches and 2 quarter ; tor Wine 
231 ; tor Bear and Ale 282. 
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So that by theſc three Tab! eS, it you calt or 
the Content of any Meaſure or Cack into {oli | 
Inches; you may ealtiy find the Gallons un- 
der g. Pints _— p. and Inches wnder 7: 
exher for Win- by the firſt, Boer and Ale 
the ſecond, and dry Mealure by the thick 
One Example for al: : 

In Wine, upp i 9845 : 


. F. P« Es. 

Inches, it will 4% go00-—33 7 20 

—=_ 4 Pints, and M6 nan 2 & 26 

F » © | IS 

Thu ws for all Bufhels , "a 

Pecks, an | all other Mca 42 4 26 
m Cynders , gt 


th Area ot 4s City! an Irches , wb a NaUati- 
G ; PI * 
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ply it by thelength, ir gives the ſolid Inches. For 
the Area, fay, As 1 . 0.78539 :: So Dq.. Area. 
Or ealily by the Logarithm,Add the Log, of the 
Diamerer f Arr. this Log. 9.395085 ,it grvcs 


you the Area dehired : But in —_— the - 
ſlels fo 


Spheroid or Hogſheads, and other Ve 
aged, (as you were _ before,) you muſh 
take rwo Thirds of tl.c 
the Bung, 
Viz. As 1 . 0.5236 ?: So Dq; to two Thirds 
of the Area. 
And, As 1 . 0.2618 :: Ss Dq, to one Third 
of. the Area. 
The Logarithm for rwo-Thirds is 5.718999, 
for one Third 5.417969, to be uſed as before. 
If you will not meaſure by Inches, but by a 


Gallon Rod, you mult take the Cube Roots of 


272,25,0t 231 and 282, which are 6.481, 6.134, 
and 6.557, and making Scales of Gallons, ſer 
theſe Meaſures by Compaſles taken from a Dia» 
gonal Scale of an Inch, upon your Ruler exatlly,, 
and divide the fame inzo 100 Parts, ſo is your 
Rad fitted ro meaſure by Gallons and 100 Parts. 


ea of the Circle at 


ln. 
=>” Pug 
© * 


Ex. 4 Veſls] at the Head by the Red 3 Gallong, 


whoſe Square is 9,at the Bung 5, 5, whoſe Square 
is 30.25, fay,As1 .9::.2618 . 2.336 =one thin 
of rhe Arca; and;As 1 . 30.25 :: .5236 . 15.839, 
two thirds of the Area at the Bung; and.'2.356 
4 Is, $39 = 18.145 : Now 18.195 x 6.8 the 
length, produceth 123.73, that is, 123 Gallons, 
and-almoft 6 Pints. 

Here is 2 Printed Figure has all the 3 Lines, 
Wine Meafare, Beer and Ale Meaſure, and Dry 
Meaſure ; the firſt two are one third ' of the 
Area's, the laſt for Cylinders is the whole Arcay 
on either edge is a Line of 8 Inches, every Inch 
into 10 Parts, the Scale is brokert into 5 Part 
which makes 40 Inches ;*by an Example it wil 
be plain. ; A Ve 
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Ir A Veſſel of Wine, at the head 18 inches, at 
" the bung 32 inches, length 4o inches, 
_ I ſeek 18,1 find it in the ſecond Row 1642,and 
es 37 in-Wine Meafwe; for a. third againtt.32: 
1e - be | 
"I | 
\ | | ' 4 
at O 
- . 
k | 
b - lt 
- B's - Ire 
d l ik 
l FY 
% | Fe 
G | | 
- w \. | 
of of 4" 
+ | . 
a= Ja | 
fo . ” - | 
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PE. p< PA 
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I and 1.16, _— donbled gives 2.32 ; now 
$374 2.32 =2.69X 40 = 107.60, Which is 10 

nk fo 7 


- For Dry Meaſure take the whole Area,becauſe 
of Cylinders. 
Ar the later end of the Book I have inſerted 
Mr. Philips his Table for the Gaging -of Wine- 
RAI on rj dyes is made to Gallons and 
An ioning may go near- 
er) Find the Congent of the whole Cas ja fmd 
how deep the Liquor is within the Cask ; fay,As 
the Diameter at the bung in inches, ro the depth 
of the Liquor :: So the Rad. of the Table 10000, 
tothe Proportional Part. Find in the Table the 
Gallons and Parts that anſwer that Part Propor. 
then ſay, As 63 Gallons,the Gallons of the Rod, 


--5 to the Jallon found: :.; So is the 
Content gf- the wholeCask, to the Content of 
the Liquar in the Cas. 


| Q. 5. This Pagprogh ſhews Rulcsbt Practice, 
t. In the Embarreling and Ordeting of Soldicrs; 


2.*.In the Quarzering and Encamping ; 3. In. 


,Fartification ; and, .4. In Gunnery. 

"-,1. Thqugh ths Curighty to a skilful Sergeant 

'Mhjor will not be material,yet to 2 young begi1- 
ngr,and eyen to the better practiſed Soldicr,it will 
be helptu. 


To order Soldiers into 2 {quare Batte] of Men, 
rake the ſquare Root of the Number, that ſhall 
be the fide both;for Rank and File : Bur if they 
be to bejorderedl into a double Barrel, rake the 
_ Rqot of half the Number,and that will be 
the in-File, and twice ſo many in Rank, 
and if it' be demanded'to order them for times 
2s many in Rank as in File, take the ſquare Root: 
of a fourth parr. 

To order them into a {quare Batrel of ground, 
you may diſtinguiſh them wto Orders and open 


F: 


At) 


Order: Nrder, when the Centres of their places 
are diſtant 3 feet and an half in Rank, and 7 in 
File ; open Order , when the Centres are 7 feet 
both ways. if it be a ſquare Battcl of Ground, 
and the Centre of their Diſtances in Order;then, 
As 1 . 2 :: So the Number of Men, to another 
Number, whoſe ſquare Root is the Number of 
Men in Rank : So by the help of extratting of a 
ſquare Root, theſe fort of Qveſtions are caſtly 
aw. 7 Quartering and Encamping of Sal 

2, For the Quartering ncam \Ol- 
diers, called Coftramer ation, it 1s oo Fo the 
Cp ao General be pr moe we 1 
and all t er Quarter- ro 
skill'd at Foot Meaſure, that they may lay our 
their Qyarters as directed. 

Three hundred feet is the common Allowance 
for the depth of ground that a Regiment,whether 
of Horſe or Foot, ſhould take up, the widenels 
muſt be an{werableto the number of Men. Two- 
hundred feet for the Huts in lengrh,and ane hun- 
dred for the Commanders Sutlers before 
them ; every two Soldiers to a Hut 8 feet broad 
and 8 deep, two fect one Hut from another, {© 
that there may be 20 Hurs ſtand inthe 200 feet; 
the Alley betwixt Hut and Hut may be 8 feer, 
etat is, 16 feet m width and 200 in length for 
49 men, which is 32009 feer, and for the 100 tece 
more 1600 feet, in all 4800, and there muit be 
25 Rows for 10e Men ; fo that for a Regiment 
of 1000 Foot , with Officers and Sutlers,, will 
take up. 120000 feet, which by the Tablc atorc- 
going, for turning Feet ſquare into Acres, will be 
2 46 3 7, Which, becauſe of ways, muy be made 
3 ac. of Ground for evcry Regiment,which may 
be 350 feet deep, and 370 wide, or near 360 

Kare. 

Now if 1400 Men, Officers, Sutlers, Highs 
ways and all, take up a ſquare of 360 tcet, how 

many 
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many feet ſhall the ſide of a ſquare be, to lodge 
10000 F:ot Men? Ofc. Say,As 1000 . 10000 :: So 
is the {quare of 360 = 129600, to the ſquare 
1296090 , whoſe Root is the feet required , 
wv?z. 11358 feet, which is very near 30 Acres of 
"Por f Hork [t keep th 

'or Quartering of Horſe, you mult keep the 
fame depth of = feer for a, and rake 4 fect 
for the Huts , th: Horfe Hnts muſt be 10 freer 
ow and four wide , 12 Horſes will ſtand in 
2 Hut ngathr, which is 48 feet long and 1@ 

ide, and 6 feet a Street; the Hurts for the 
Troops will be 6 for 12 Troops,and fo imagine 
A —_— conſiſt of $ Troops, 5o to a Troop, 
it will take up,keaving 20 feet Streets and Crofs- 
ways, very near as much Ground as the Regi- 
ment of Foot, ways and all, 360 feer=3 Acres ; 
ſo that 10 Regimeats will take up 3o Acres : 
You may very well allow as much ground, as 
both Horſe and Feor will take, for the General, 
Train of Artillery, Victuallers, &-c. and Parade 
pom {> that 120 Acres will well Camp 1 500g 

orſe and Foot, and all Proviiions eſides. 
Fiom theſe Conitderations, you may be enabled: 
to Encamp an Army. 


Note ITT. Concerning Fortthcations; by ctr- 
ſtom and aſe (neither great nor ſmall Shor bring- 
ing {uch danger as the Ferr) Forts and Fortifica- 
tions are leſs conhderable, and are raken in 2 
fthort time ; theretore the late Engineers have 
thought it ro lay open the Flanks, and to diſpoſe 
the Works, {o as they may receive more Can- 
non, that the Enemy may be kept back from 
approaching too faſt, for all rhat can be done is 
ro pet and obtain time. | G 

ave not room to cnlarge, you may pert 
Medern Fortifications , and? as you <A find 
{veral Varictics. | - _ 
WI 
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I will fot down theſe two Tables, and their 
Uſes, which are fo ſhort and plain,and will be at 
hand, that more ſhall not be needed, fuppoiing 
the Reader already ſeer# in the Radiments ot 
the Art. 


Table.1. | Capiral, | Gorg. | Flank, | Curtain, 
i 32393 200 j Il5o | 600 _ 


IO 
291 
363 


Both the Tabics fuppoſeth the Interior Poly- 
gon to be divided into 1000 Parts. Then if you 
Tofire that the Flanks ſhall ftand ar right Angles 
with the Curtain, then by 7able 7. it your Figure 
be an Hexagon, divide p p (Fg. 16 into 10c0 
Parts, make p 4 333; pc 200, and row fs at 


T.zble IL 4 
Capital. | 398 
Gor. Li.! 155 


"SHES 
367{333| 312} 300 
203 | 242 | 252 | 269 


— 


F 
437 
196 


Tight Angles to pp, make ir 150, draw f 2 the 
Faces,and c c the Curtain,you may compleat the 
Work : But if you will nor make the Flank at 
right Angles to the Currain, but open ir a little, 
and have noſecond Flank, according to Travaux 
de Mar, (ct off. the Capital and Gorg: as before, 
raiſe the Flank at 9$-degrees ro the Curtain,and 
laying your Ruler on a, ©. draw rhe Faces. 

Note : That this Proportion is one Third of 
rhe Interior Polygon tor the Capital, and if you 
uſe one Fitth or one Seventh for the Gorg. and 
Flank, it will be well. 

The ſecond way {ers the Flanks at right Angles 
to the Lines ,of Defence. For Example: In 
Fig. 17. let it be an Heptagon , divide the 
£1de into 1000 parts, look in Table 1]. under 7, 
ſer off 3 FE tor the Capital , and 242 for the 
Gorges, draw occult Lines from # to c, which 
are the Lines of Detence, and raiſe Perpendicn- 
lars from the Points c, and draw cf tor the 
| Flanks, 


+ 7 
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Flanks, and f a for the Faces ; this being well 
underitood, may be applied likewiſe to faregy 
lar Figures. K 


The fourth and laſt Note concerns Cunnery, 
- the Qualifications that Able Gunners ought to 

Ve. 

Firſt, He oughr to have competent Skill in 
Arithmetick, to keep his Accounts fair; and to 
enter in his Diary all notable Shots and Occur. 
Fences in his Art, to be able to caſt up the quan- 
tity of Powder fit for each Piece, the weight of 
Shor of all ſorts, wherher Lead, Iron, or Stone ; 
to werk the Golden Rule in Proportions, to ex- 
tract the Cube Coct, which are formerly taught 
in this Book : He ought to have Skill in Geome- 
rry, to take Heights and Diſtance, to know the 
Diviſions of his Circle,Quadrant,and Quadrate, 
to know how to Level, and to lay Platforms, 
and to raiſe Batteries ; and though ordinary 
Gunners may be excuſed from all this Know- 
ledge, yet Maſter-Gunners, and thoſe that deſire 
to be knowing in this Profellion, mult not hereof 
be ignorant. = _ Furs 

e muſt know his Piece and Name, which arc 
taken from th height of the Boreas in this fcl- 
lowing Table annexed, which gives ia the firſt 
Column the Names of the Fieces ; nexr, rhe 
weight of fortified Guns ; the third, the height 
of the Bore; the fourth, the height ot tie Shot z 
the fifth the weight of the Shot; the :1*t2,Pow- 
der for Proof ;.the ſeventh, Powder tor Service; 
the cighth, Paces (5 foot to a Pace) the Pie 
ſhgots point-blank upon the Level ; the ninth, 
the utmolt random. the Piece mounted to 45 de- 

rees.; the tenth, the Horſes ; and the cleventh, 
j 0x 1 Hagar to draw a Piece. 
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Next he muſt learn from ſome Gunner the 
Parts of a Picce of Ordnance , the Caliber or 
height of the Bore, the Hollow Cylinder, the 
Chamber from the touch-hole to 2 feet or 18 
inches where the Powder and Shot Iye, the up- 
permoſt part next the Breech is the Baſe Ring, 
thoſe _ whence the Viece grows leſs 
are called the Freeze:s, ther {t of the Me- 
tal or Freeze at rhe Mouth is called Myzz/c- 
Ring 3 thoſe two knobs ther hold rhe Piece in 
the Carriage are the 7rum:ons, the thickneſs of 
the Metal 1s commanly mea{ured at the Touch- 
hole, the Trunions,and rhe Neck : And all theſe 
as the meaſure of Ladles, rhe length and the 
thickneſs, and bigneſs of the Carriage, the Tru- 
nions and many other things, were tormerly ta- 
ken from the height of _ re. He muſt os 


'Falcbn, | 5 
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be ready ny roky: 4 wn nem 


and Thill-bolt, the Fore-locks Fore-lock 
Keys, Capdquares, the Fore-lock Pins and 
Chain, the Pintle and Bolt hole, the Fellows, 
Mayes: _—_ over the _ Stirraps, the 
ats OT - Wheel, Dew » , i Coins, 
'Levers, Handfcyews, ©-c. ill: to have ready 
his Ladles, Spunges, Cartridges, whether of 
Tapey of vas, Formers of all forts, - 
to make Sp Powder, Short, es, 


1. To Tertiate his Gun, that is to know the 
thickncls of the” Metal, . at the Tauch-hote, 
Trunion and Neck, by which you v jolge at the; 


hang of the whether well fortified or. 
ne, this you do-with a Coliver pair of Com»: 

aſles, and if the Piece bc tome bored, the 

zargeter leſs by the height divided by 2 1s 
the thicknels at any place, he muſt fcarch his, 
Gun for honey-combs with a ſearcher, or by 
refieftton of a Looking-glzis, that the Tru- 
nions be well placed, that the Piece be neither 
rop-heavy or otherwiſe, whether the Picce bg 
bored av/ay Or no. . 

2. To D:ſpart bis Fizce, that is, p fet Sch 2; 
mark upon the Muzzle Ring or 
that 2 ſight line taken upon the top of the 
Baſe Ring againft tbe Touch-hole by the mark. 
{cr at or near the, Muzzle may be parallel to 
the Axis of the Concave Cylinder. To do 
this, rake the Diameters of the baſe a 


(12g. 
the place at the Muzzle where you intend the 
Difpart to ſtand; divide the Difference of thuic 
two into.two equal parts, and one of them wil 
be the Diſpart, which ſer vpon the Gun with, 
Pirch or Wax, ar which is the beſt-way ro 
frame 2 Diſpart as you ſee in the Fig. (18.3. 
and tix it 2bout the neck of the Gun wit 
Marlyn or Twine : But if you have not Com- 
paſles, meaſure the Circles about, and work 
with them. | LN 
3. To be knowing mithe weightsof his Shor, 
which he may do by knowing the weight of 
one ; 25 2 Bullet of lrpn of 4 mches Diameter, 
is found by Experience +0 weigh-g1. Say, as 
the Cube of 4 is to 91. & is any other Diame- 
ter Cubed to its weight: or as 91. is to the 
Cube of 4, {04s any other weight to the Cube 
Root of its Diameter, Lead and Iron are tn 
theu weight near, as 2 to 4, rhjit-is, a ſhot of 
2 L of tron, and ahot of x1. of Lead will have 
che ſame Piarkerer or height. ' Iron/4o Srone is 
es to 8, Lead''to Stone as 4 to-1,'thar is, a 


Boller of Stone of 101. is equal iyheighr to x 


ba. 4 —_ 
_ 


Buller of. Lead of 401. kriowing 
Whar a Bullet of lyon of any Drameter weighs, 
may find rhe wi of « Buller of the 


Ti Diameter of ' or Storie; 'b paying, 
for Lead having the 4 rn 
CaHY EI-tee 
rone, - ve 3, | 9 , 
wd = Fold. na IF more exeineb.br es 
ee, feck for: it -in the. Table of | Metals, 
Ag. 17... | 


1 
4. As the Shot is regulated by the Cubes of 
Diameter, {o is the Powder; ſuppoſe one 
pe and half of Powder be a charge tor a 
nof2, 68 Bore or Diameter, what weight 
®Fowder will be fit for a charge of Cannon 
of 7, Say, as the Cube of 2, 6g, to 1, 51. of 
Powder, > Cube ot.7 roz6., Ha, The 


: 
S 
af 
y 
1- 
tr 
4 
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The Logarxthms facilitate this work, the Log; 
of 2,68 50. 43813. 5x3 = 1.284405 of 1,5. 
176991. of 7 15 0. $45098 x3 = 2535294 now 
©. 176091 4 2535294 = ,2 711385 — 1 
234405 =1 926980, which 4s the Log. of 26, 
73, Which is much above the allowance. 

.5- To know whether his Picce be truc bored, 
the Maſter Gunnner muft ſhew him, for that is 
ay praQtice, by taking the difftcrences of the 
Diſparrsfrom a fitted Cylinder of Wood for the 

4 | | 


6. For the ſhooting in rear Guns, and the 
knowledge of the true diſtance that any Piece 
wall carxy'to,. i5 a matter that Fes upon 
many uneert2inties, an exact anſwer will nevex 
be ven to ſuch queſtions, there is ſuch varie- 
ties m,the trucnets of the Bore, in the heights 
of the- Shot, w'-the levelling and diredtion, in 
the Air, Wan, &c - But tor, all theſe difhcul. 
ties an Able Gunner will , near the mark, 
and he conliders Point blank,os Right Ranges, 
the Middle Ranges and ut moſt Ranges ; the 
former Table. gives you, the, levcl Ranges of 
each Piece, ynder the Title of Paccs point 
Blank, five feet to a Pace,,, which is the belt dis 
ſtance fax 'Barzeries,;, the fame gives you the uts 
moſt ; accaunged near,.men times the 
former: level.Range;-and-for all other Mloun, 

while Gurnerghaveagreed, which I 
not. live to ſee, take this Table toevery ix points 
of the Gunners Quadrant tor theſe Guns, wz, 
to 450. 
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Gannmn of ©p7 5011275155001 710017851185 

Cannon of. 71675;1147 143111489 160611620 
Dcrz.C.mnor 62.5[i062 t325!r425.1487]1500 
Cul. 75o[Il275 1590/1710, 178511 8c0 
ID: Culv. 172511232 153711653 r7251174 

Saker. 625 1062/1325 1425 1487]t500 
AMimion. 4501 765 9541026 1071[to80 
Fic, 5 Fol 550,1166[1254.1309]n32c 


For ſhooting uw MortarLieces which are cle- 
vared above 45 degrees, and ncarer 40 9o z your 
muſt uſe much practice to come to be pertect, af- 
ter a {hor or two be made you will be bett able 
to judge haw you mult order your Gun, keep- 
ing (till to-- the fame Powder, the alteration 
whercot will alter the ſhots Random, you may 
beve 'Tablesin molt Books of Guancry, whick. 
you may prove and appyove. 


Y.6. Problems forPradtice of Plain ond Sphes 
rical Triangles upon the Sphere in Plano, with. 
the ordinary proportions thereupon, Problems in* 
Geography and Navigation ; Dyailliug, A:New. 
Prazettzen.of the Sphere; a particular Dyal.... 

Prob. 1, ' Of theſe rhree; the length of a Prr<- 
penaicnlar ſtyle upon an Horizontal Plam * 
2. Thelength'ot the Shadow : 3. The Altitude - 
of the (© above the Hortz-n, any rwo being , 
given to find rhe third, {ce G 2-19.) Say, avi 
_ LS, Te Fae ad. x e__ : 

upper-edge of (the-(+) 4 .15/ the height 0 
the Centre. -Frrn the Figure upwe mT 
the ſame upon-a Wall ; | | 

Prob. 2. -Ot-rheſe Three ; 4... The Merida - 
At. of, the G) or + 2, The Elevation of ,5he 
S*1 ; H J ' ; Pace ; ' 
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P#l: ; 3. The Declination of the © or $ any 
two giveth, w find the third. For Alr. Equino- 
tial (which is always the Complement of the 
height of the Pole) ---—- Merid. Alt. =Declina- 
tion South. or Merid. Alt. Alt. Equi.=De- 
c.ina ion N. The {t Declinarion is found 
now conſtantly tobe 23 a 
Prob. 3, Of theſe Five ; 1. greateſt Decl. 
GO; 2. Longi:nde of. the (), from the next E- 
gut. poone; 3. The ©) Right Aſcenſion ; 4.-The 
©) in that place ; and 5ly, The of 
the Eceliptick with-the Merzdian, any two be- 
ing given to find rhe reſt: For in(F/g-20.) the 
A, C © a right i ata, l{ ar is the tirft 
mrthe Problem, " © rhe ſecond, ' «thethurd, 
# ©) the fourth, and the Angle Othe firh, any 
rwo yg” the other 3 be found by 
r ' 


trom or to 180 d - in the fourth Quadrant 
malt be ſ{ub{tracted from 


: 3, Altitude of the C} 
of the Dor # from the 


$= . 
the North 6. The A fea - ſhew-. 
ing its Polition in reſpect of the Pole or Ze- 


nth, any-three given to find the reſt : For in - 
"hc led A,ZON. Þ. Nis thecom-. 


ang 
ylenient of the Elevation, the firſt, N. © the 
Comple- 


- 5. The Azamuth of the C) or 4-trom. .. 
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thanthe South Decl.then the Star riſeth nor; and, 

uae pppraton of the South Pole begreater than 

a I char Star ſenethn Decoeriog of the 

oo t tar {etterh not, than 
the then har then that ſtar af h not. 

ow, That if you doubletheG) ſerri  þ is the 


h of the day, © riſing the le of the 
nga al half ot that is the ſemi-diarnal Arch. 


te, Becauſe the obtaining of the Hour and 


is yery uſeful by raking the height of, 


;1 will here ferdownan Exam. of chem, 


both, after the manner of the laſt Problem i i 
Spherical Les. In the Lat. 51. 30.che CG) height 
324..the Del. 189 turlt for the hour, thea R_ 
Azimut: Hour. 
550 ole 38 30 ar. #4, 0.205850 
CC.72 OO. Ar, {1.0.021723 
(7 A-——33 3O 
Co. Ht--58.00 
ZL—91 30 
No—2.4 30 | 
Half Z 45 45 hne 9.855059 
Half X 12 15 fine 9.326699 
Z.. 19.409368 
_ Sine 09 26/ half 7: 9. 704684 - 
. The hour $ a Clock and' 1 min. 
Azimuth: 
Co.pole 3 8 3O AZ. (1.0.250850 
Co. Hr. 58 09 AZ. 11.9.07 157g. 
K—19 30 
Ce.Dec.72 00 
1 Z--==g1 3O 
X52. 30 
Half Z—53 45 fine - 9,64.5706: 
Half X--26 15 tine 9.645706: 
19.778231 
509 47/ half:9.889115 
The AZ ou ww foe 


— an 


EY —©@ OO a 


——_ wc 
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Wore IT.Of Geography,which is the knowledg 
of the Habitable World;and' the meaſures there= 
of; firſt, you muſt know that the Latitude of 
afy' Place is the diſtance of ir in "degrees and 
parts from the EquinoQtal ; the Longitude 
the, diftagce from the firft Meridian placed by 
Ptolemy in the Canarres, but the-moſt.of bet 
hteſt Geogr. place it in the Azdres. From Weſt 
to Eaſt the account ah degrees and parts, oc 
by hours, accouriting 1Ff degrees to an hour, 


and for every degree ny niiurs, an ener 


xenon: Bu] ds, The Porvid Zoiip hes 
"The Zones are fue ;” 1. ori | 
ric He Tropics two Temprrate betwig 
either Tropick and the Artick and Anrartic 
Cleckes, rwo Frigid from them to both rhe 

- in | | 

The Climates and Parallels lie parallel to the 
Equator. A Climate is x Zone or Girdle that is 
containgd' berwixt rwo Circles parallel 'to'the 
Equator, thoſe Circles havethe 
fering half an hour, the middle 


, them has a quarter of an hour Uiffereacefrouy 


the Extremes. 

InrefpeR of the ſhadows, the Inhabitants are 
difterenced into Amphrſcir, whoſt ſhadows are 
ſometimes in a year rom abour them, Eaſt, 
Weſt, North ard South, being tho{© that inhabit 
the "Torrid Zone.* Heteroſcii, thoſe that have 
their, ſhadows one way as in the Temperate 
Zones. Periſcit, thoſe thatin a day may have- 
their ſhadows round about, as in the Frigid 
Znes. 

© reſpe& of the fituation, the Inhabitants 
are Piiecians that dwellunder the Came Meri. 
dian; and bY Parallel diametrally oppoſite. 
m that parallel, they have the ſame Winter and 
Surnmer at contrary times,” unlcfs in the Frigid. 
Zone; Antec an dwell inlike parallel from the 
Equator,. 
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Equator, Ga oe nat, the other Sourh, and un- 


Content the noch, they ine xrnny are 
ys and rights contrary, 
out of the Torrid Zane. 

is to conhder the Maps, firſt 
which have Cir- 
welt: al, Edlipnich, Tropicks of 
eomomny Fans 99S At ar « 
diens and Paraltels fach a Map ſhews 
of the Globe of Thos. in Plans, 


Conrad 


; it 


Ee en Narth the higheſt, and 
Seuth the lowelt parts; next for rhe Jiſtance of 


F 


which would anſwer 2 mile for 4 mi- 


my 
1 Fel 
ALT 

FRITH 
HE 
d45442 

a 


6 nd 7, ©. fy Engliſh _— 
; and contrar » a5, 7, 6 ſo Aſtr. 
miles to mils 1 Ea How ns res in Fect of moſt 


you may find in the Table at 
the he nd of fe bk Eptituled, Foreign Maa- 


Yi 


the Iteliaxs 2nd We account faxty to ' 


ME 0 


A Gulf is 
aothe Bali Sef. ASH hr is the part cut off, 
As 


conlider Figure 21. . is the North 
Pole, 'S. the South Pole, E Q. part of the Equi- 
noctial, A and B tw in the Northern 


and C4 the Lat. of Dand C South. {ANB 
= 4 D$C is the Difference of Longitude, of 
AandBor DandC, the 7s N*A Band AB N 
ſhews the poſition , how one place lies from 
another : 'T e firſt, if two places lic in the 
fame Meridian, both on the North-lide of the 
Equinottial ; as B and F : Q B being the Lat. 
of B and Q F of F, rhe difference ot their La- 
titudes B F 1s their diſtance in degrees ; if one 
lie on the Equinoctial, th' other not, as QB the 
Lat. of B. is the Diſtance, 1f one have N. Lat. 
th' eter South as B and C, the fum of both 
their Latitudes is their Diſtance B C. All which, 
and ſome othcr varieties, as being both upon 
the EquinoRia!, axe catily underſtood upon the 
Schenac, 


And 


2 OE et. a AA EAA Ie i ne > 4s = 
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And for more Exact Rules to know the Di. 


ſtances, itiohs of Placs, coriiderthe Tri- 


angic A there are ſixpaits in this oblique 
. AN the Compleiqent of theLaxirnde 


gr the Corfplement of the Lat. ofB, AB 
the Diſtance of Aand B ina great Circle,/ 'AN 

N A the poi Bop © of A and B: the 
2N AS! AB the potion b he fp a from A "oth 


how A ads Dar B-ro 


andthe /NBA. 


the Weſt. ” Any 


thee parts of thele ſux being given, to find y 


of the reſt, uſe the DeEtrine taught before. ig 
coli x Spher {\s.if boththe places be in South? 


C it is the ſame with the former, if 
- be *North the other Squth reſolve the = 


N A C. Theſe Rules ſerve to find thediſtances 
and poſition of ahy_two Stars after the ſame 
manfir;} The 7 C'AB,ma .by help of the 
former Rules be likewiſe refoly'd. 
Laſtly, To know how rnany ſquare miles or 
perches there are'in the whole Earth, or in any 
reel or thereof included in a Tr tangle, 
3s AN. B the former find how my {quare 


degrees there axe on a Sphere, whoſe circum-. 


ference of its grearcſt Circle is 360 j aj; by rhe by the 
Rules before raught ; By ie 22". as 
360 (= 129600) 1 to the ſerfs of t Whole 


Sphere in {quare de [314, 'and {i pg | 
od, 


oe ſixty mules in 2 mt here will be 
ſquare miles in a Gove: degrer (thay (rhovgh thers 
be more in the Curve) which gives 1 46 330409 


q uare miles iti the whole ; but to reduce theſe, 


b 14663 miles : fay, Q. 6=36. Q 7=49: 


$330400, = 1077303Z66 Englijh miles 


F the Back 


foe 7x0 raſ*7 xANB, 


or nyo other, as A B C, and it be required to 
ive proportion of that /\ to the whole 


= according to Mr. John Leak's Rule, de- 
monſtaccd 
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monſtrated by Mr. = mp add all the Angles of 
the Sphericai Triangle together, trom which 
ſubduct 180 deg. divide the rett by 720, it lcaves 
the deg. and min. in Proportion to 360, as that 
Triangle to the Sphere. 


Note ITT. Of Nawigation,which teacheth how 
and by what means a Ship may be directed on 
the Sea to the Place or deiwed Port. 

In ſhort Paſſages, where y: 1 are but a ſmall 
time withour 11ghr of Land, the Compaſs and 
knowleilge of the Land and S2a-marks are fut- 
hcient ; but in long Paſſages, where, beiides 
the Compals, Lead an1 Log-line, there are re. 
quired Inttruments to rake the Latirudes, and ro 
enquire after the Longitude and Diſtances. You 
may Con'1der the ſame a3 one {imple Courſe, or 
compounded of many : Thrre are three ways 
of perty ing both Courſes; 1. By the Plain 
Sea-ci1r” ; 2, By Mercato,”s Chart , or laltly,by 
a Grear Circle, The laſt is in part taught by rhe 
Rule in Grozraphy lait mentioned, of the di- 
ſtance an poltirion of Places, bur is not practi- 

cabie a” 54a, The firſt may ſerve near the 
Eq1inotizl, bat farther off and in long Courſes 
is raiſe ; rhe ſecond is true in all Courſes, and 
ought to be moſt practiſed; rhe firit and {econd 
ways ar: practiſed alike wn plain Triangles, rhe 
Difference only, that rhe Mr:idizns are nor 
equally divided in Mercator's way ; but you muſt 
uſe the Table at rhe later end of the Book, 
called, 4 Table of Meridionn! Miles, whereas in 
Plain Sailing all the Lincs are equally divided :; 
The Practice will bett appcar by theſe few Pro- 
blems. 

Probl. 1. To convert the Rumbr or Points of 
the Compaſs into Degrees of Inclination to- 
wards the Meridian Line, and contrarily. The 
Mariners divide their Compzfs (wich repre- 

l {curech 


—_—_ ——_— ” ——_ 
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{entcth the Horizontal Circle) into 32 parts, 
called Rumbs ; bur it had been tar better to have 
uſed 360 degrees, to have been accounted from 
both endsot the Meridian Line towards Faſt and 
Weſt : But becauſe this Drvihon\is not uſed, take 
this Table, which will convert the Points of the 
Compaſs into degrees and minutes of the 4 of 
Inciination with the Meridian, and contrarily. 


Theſe on this fide of | Angle of | Theſe on this ſide of | 
the Weſt incline to-| Inclinat, | the Eaſt incline to« 
wards the Nerth-end\ with the | wards the North-end 
ef the Meridian. Mer.L. | of the Meyidian. 
= 00 1. Ok 
North by Weſt. | 11 15/| North by, Eaſt, 
N.N.W. 22 30|N.N.E. 
[N.W. by N. 33 45|N.E. byN 
North Weſt. [45 oo{ North Eait. 
N. W. by W. 56 IF N, E. by E 
{| W.N.W. 67 30]E.N.E. 
W. by N, | 78 45|E. by N. 
Welt. 90 ©O Eaſt. 
Welt by South. |7$ 45| Eaſt by South, 
W. S. W. 67 30] ESE 
S, W. by W. 56 15}S.E. by E. 
* South Weſt, |45 oo| South Eaſt, | 
S. W, by $ 33 45|S.E. by —_ 
SS. W. 22 30|S. SE. 
S. and by W. 11 15|S8. byE 
 Rumbs, Jouth. | - Rumbs. | 
Theſe on this fide I. Theſe ou this ſide Ei 
incline to the S, end ineline to the S, end{* 
of the Meridian. of the Meridian. | 


_—_— 


Las A. .. 
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If you account to quarter of Points, add 
29 4% for one quarter, 5? 37/ for rwo quar- 
ters, and 82 26/ tor three quarters. 

Probl. II. A Ship (ailing under « great Circle, 
to know how many Engli!h mules anfwers the 
degrees: If it fail directly N. and S. it is under: 
the Meridian, if E. and W. under the Equino- 
ctial; fay, As 1 degree gives 70 miles : : So de- 
grees gone give the Engliſh mile. 

Probl. II. A Ship faling uader any Parallel, 
to know how many Engliſh miles aniwer tothe 


.number of degrees in that Parallel ; fay,As Rad. 


Si. co. to the Lat. of th: Parallel :: $9 is the 
number of the degrees in thzt Parallel, to tre 
number of Great Circle degrees; which rurncd 
into miles, gives the Anſwer, 

Probl. IV. The Rumb, the Diſtance upon the 
Rumb in miles,(60 to a degree,) the D:Ference of 
Latitnde in miles, the D:fferenc? of Lo7ituge 
m miles,any two of theſe given,to hnd the other 
two: Ina plain right {d /\, ({ce F:g.22.) where 
A is the place from whence the Ship ſails, the 
Rumb NE. by N. therefore the Angle of Inc!j- 
nation BAC by the Table is 332 45/, its Corr- 

lement BCA 56® 15/, Crhepiaceto whichthe 
hip is to fail, A C the diſtance in miles 909 
miles,AB is the difference in Longitude $53 miles, 
B is in Latitude 599 36/ =A.CmlLariule 4772, 
therctore AC is $56 miles; this is according to 
the plain Sca-Chart : Bur according to Mzrcator's, 
ou mult find the fiance AC by the Table of 
eridional miles, thas ; Uſe the ſam= direRtions 
iven in the Note for Geography,the placzs being: 
Ith on-one fide of the Equinottizlſubtratt the 
Merid. miles anfwering 47?, vt. 2202 from 
the Merid. miles an{wering 59? 55/, wit. 4486, 
reſt 1278 miles for the diitance AC. This 
being the only difterence in tit: two kinds of 
failing, and thus obſerved, the Reſolution of rhis 
I.2 Le will 
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Z- will perform all iimple Conrſes; and if it be 
compounied of many Conrles,you mult ſo many 
times multiply your Operation. 

Note IF. Concerning Dialing. To makean 
Horizontal Dial, you muſt calculate the diftan- 
ces on the Horizon to the Meridian, wo cach 
hour, halt hour, and quarter, by this Rule; As 
Rad. t: Sine of the Laritude : : $9 Tang. of the 
EKquinoctial hour fram Noon, to the Tangent of 
the Horizontal Diltance trom the Meridian, of 
that hour, half, or quarter. 

If yoa delwe to calcutare for every minute, 
then you take every minute for the Equi. hour, if 
for every quarter,then begin with 3? 45/,79 30, 
11? 15/, and 15 fyr an hour, &c. 'Tomaukea 
Dial for a full Sith Wall, is the fame with rhe 
former, only clanging the Sine of the Latitude 
t> the Coline. 

For a declining upright Plane, you muſt firft 
find the Angle gt the Mer:d:an and Subſtyle thus, 
As Rad. to Cotang. Lar. : : Sine Decl. to Tang. 
d-lired. Szcondly,the height of rhe Style above 
2 Subſtyle, thus, As Rad. ro Coli. Decl. : : Coſt; 
L2t.to the Sine of the h2izhr de'ired. Thirdly,the 
Cifterence between the Merid. of the Plane 2nd 

!ace, As Si.Lar.to Ran. :: SoTan.Dec]. ro Tang. 
d-red. Fourthly anf1 laſtly, you mult hnd rhe 
Angles which the Hour lines make with the Sub- 
ſtyle line, which is rhe Mcrid. of the Plane; As 
R:d.t9 Si.of theSty:c-hcight above the Plane ::So 
1: the Tang. of the Hour line from the Merid. 
of rh*& Plane, to tize Tang, delired. For a Meri- 
d:an Dial, where the Plane looks tull Fatt or Weſt, 
the Hour lincs are ail parallel to the Line that, 
paſſeth from Pol: to Pole, which is the hour of 6; 
then {ay,As Rad. to the height ot rhe Style in any 
known parts of 2 Scale : : 3:15 the Tangent of 
anv hours d:ſtence from 6, to the diitance there- 
Oo: in the ſme pats, 


Now 


( 101 ) 
Now for a Mechanical way ro make any Dial 
to any Plane , whether declining, reclining or 
inclining, crooked, bend-d,or any ways anevcn, 
without any notice raking of any fuch declina- 
tion, reclination, &c. by the help of a large and 
ood Horizontal Dial, which muſt have a ſmali 
bole in the Cenrre to {uff:r a {11kThread or Hair 
to go through ; you may work thus under the 
Plane : Where youintend to make a Dial,draw 
a Level Horizontal Line by a Carpenter's or 
other Level, ro rhis Line ſur 2 Scaffold or Frame 
of any board or boards deep according to the 
bigneſs you intend the Dial to be ; this Scaftuld 
mult be level likew:tc. 

This being fitted, and by any other truc Dial, 
Equinoctia: Ring,or by the height of the (your 
Mmute-Watch rectitzed, or otherway, fins the 
true Time ot the Day,aud placiag your Horizon- 
tal Dyal upon rhe level Plane, keeping it to the 
true tune 0: the day, by removing it toand tro, 
= may by the thread trom the Centre, carried 

y the edge of the Gnomon, lind out the Centre 
ot the new Dial, it it will have a Ccarre, which 
mark, and by {ml racks fattea your Horizontal 
Dyal in that placc, that it may not move the 
thread or hair carried by the edge of the ©690- 
mon,it continucd in cichcr Pole, and is the Gno- 
mon to the new Dial; the perpendicular ine 
under it taken by a {quare is the Subityler, 2nd 
the Style may be: taiteacd to the Plain by Lelp 
of that thread. 

Now to draw the Hour lincs,do this; L iy tae 
thread,fhxed tothe centre of tic Hortwonta N il, 
over the Hour lncs and Quarters, and mar: . ut 
in the Horizontal Line on the p.uin wher- they 
interſect ; Lines drawn trom the centre ot the 
new Dial to theſe Points, arc the Hcur lines : 
But fome Hour lines may run oft the Plain, or 
by reaſoa of the crouk<dnets, or tome Pilturs 

3 may 
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may hinder ; to helpthis,draw as large a ſquare 
or oblong upan the [Horizontal Plum as you may, 
and transfer (by helpot rhe Centre thread) all the 
hours from the Horizontal Dial into rhe Lines of 
the outſide of the ſaid {yuare or oblong ; now it 
vou bring a thicad from the Centre of the new 

al, and reſt it upon the hour Poinrs marked im 
the faid {quare,the Centre thread of rhe Horizon- 
ral Dial, carried only to tonch rhe other thread, 
will deſcribe the Hour line detired whether upon 
anevenor uneven Plain that have Centres for the 
new Dial; but if the Line carried by the edge of 
the Gnomon of the Horizontal Dial will not 
meet with the Plain,as in all Eaſt and WeſtPlams 
much declining,then muſt you fix up 2 board or 
other matter ro receive the Centre by the fide 
of the Plain, and then fixing a thread therc,by 
rhat and the other thread you may ſtrike all the 
Hour lines, as was before ſhewed in crooked 
Plains,and the thrcad from the Centres being the 
new Gnomon, mult bc fixed to the wall by two 


Fin 
is may be practiſed with as mnch curiolity 
2s any other, and will be ſure and cxact. 

Nore YV. The pe and Uſe of an Un- 
werſal Dial for a] Laritudes, being a Projection 
of the Sphere in Plano, preſented to his Royal 
Highneſs, Arno 1665. for his particular Uſe at 
Sea. 

One Hemrfphere being circumſcribed by a Cy- 
imder , wherein the Equinoctial and Cylinder 
touch, let the Hemiſphere be conceived ſo to 
extend from the Equinoctial , that the two Co- 
tures, and all the Meridians, may touch the o 
linder m the Tangents of the Degrees and Mi- 
nutes of the Meridians, all the Meridians will 
be ſtreighr Lines, all the Parallels Circles diſtant 
Fom one another as their Tangents; and for 
particuiar uſcs,let the Hertriphere have = the. 

ter- 
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Interſettion of the Equinectial Colure and Equi- 
noCtia} Semicircles, art each degree diftance. 

Theſe, as likewiſe the Ecliptick, and all other 

Circles deſcribed from rharPomr,will be Elliples 
on the Cylinder: Having rhis —_— thus tur- 
niſhed, laying it upon a Plain, {o that the Equi- 
noGttial Colure may touch the Plain, let this Cy- 
linder be ns >. oy or icularly 
rr on that Plain ; {© have youthe Dial or 

emiſphere now before you, the demonſtration 
whereof will be too tedious for this place. The 
deſcription thus : The point of and = is the 

Centre,the uppermoſt Line divided both ways in- 
to 99 degrees is the Equinoctial,the Line orhar 
on arright Angles down isthe ſemicircle of the 

quinoCtral Colure, the rwo edges are rhe Sol- 

ftitial Colures, and ſtand for the Meridian of 12 
a Clock, all the ſtreight Lies frem rop to bor- 
tom are the Meridians or Hour lines to ey 
quartcr of an hour,1 5® of the Equinotial above 
being an hour; the Meridians on both edges are 
number'd from the 1 ro the Pole, and 
from the Pole ro rhe Equinoctial to go®. The 
Parallels ro the Equinox are drawn through 
every degree of the Meridian, andare fo num- 
bred both on the edges and on the middle,being 
the Axis of the Sphere,upon the Quadranron the 
lett hand are drawn ſeveral Elliptical lines, which 

repreſent the Circles formerly ſpoken of defcrib'd 

npon the Centre , being the point of Eaft and 

Weſt. to every two degrees. The Ecliptick is 

drawn both ways from the Centre PF and =, 

declining 2.3 degrees 30 minutes upon the Meri- 
dan, and divided into Signs and-Degrees by 
thoſe Elliprick Lines. 

The back tide ot the Inſtrument has many 

Utes ſhewed in the _ of the Book; 

thoſe of this ProjeCtion tollow. 


I 4 Us 
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Uſe 1. Having the © place, to find his Decli- 
nation, Right Aicenſhon, or 4 hap of theſe ro 
find the (-) place. Firſt, find by the day of the 
Month on the back fide the © place, which ſeek 
in the Ecliptick, the Parallel that paſleth by that 
place ſhews the &) Declination, and the Meri- 
dian the C) Right Aſcenſion in the EquinoCtial ; 
{o likewiſe the Declination or Right Aſcenſion 
given, ſhews the () place. 


Uſe 2. To rettifie the Centre Thread to ſhew 
any Horizon,or any Line of Eaſt and Weſt which 
eth to the Zenith, or any Inelination to the 
Horizon or Equinoctial, that any point upon the 
Hemiſphere ſhall make with the Horizon; The 
Centre thread laid tothe Latitude of the place on 
the left hand in Summer, or on the right hand in 
Winter, will repreſent thc Horizon ot that Lati- 
rude by the greater figures which come numbred 
from the Pole. And 1t you lay it to tke Latitude 
from the EquinoCtial numbred by the ſmaller Fi- 
gures on the right hand in Summer, or lett hand 
1m Winter, it repreſents the Linc of Eaſt or Welt, 
and the point in the Meridian ſhews the Zznith. 
Or any point upon the face being {ct out by the 
parallel and time of the day, laying the Centre 
thread thereto, it ſhews on the edge how mat.y 
Degrees it inclines or declines to or from the 
Equincctiai, and that being added inall Northern 
Signs, or fubſ{tracted in Southern to or from the 
Equinoctial height ( which is always = to the 
Complement of the Latitude,) it gives the In- 
clinaton or Angle a great Circle pallng by the 
point given makes with the Horizon. 


Uſe 3. To know the time of Riling and Set- 
ng of the ©), the Aſcenſional Diftcrence, the 
Awplitude, and the length of the Day or N yy 

y 


% 


( 105 ) 

By the laſt Propoſition lay the Centre thread ro 
the Meridian for an Horizon , wherever the CG) 
parallel cuts it, amongſt the Hour lines, it gives 
the G) rilng and ſetting, and the Elliptical line 
which paſleth by that place gives the Amplitude, 
or the diſtance in degrees from the Faſt ; the 
Meridian of the <) ring carried to the Equino- 
Etial,ſhews the Aſcen'ional Difterence in degrees; 
haitly, double the C) ferting for the length of 
the day, and riting tor night. 


TJſc 4. To find what time the &) will come 
Exiſt or Wett,and what height the <) ſhall have 
at that time. By the {ccond Propo!1tion,lay the 
Thread to the Latitude told from the Equmo- 
Ctial in the edge on the contrary fide to the Hort 
z2n, that is the Line of Eft and Weſt, and fol- 
lowing the ©) parallel ro rhat Line, the Point 
where the Interſection ſhall be amongſt the 
hours gives the time, and among the Elliples the 
&) height at that time. 


Uſe 5. To know the height of the ©) at fix 
a clock,and the Azimuth or Diſtance the © ſhall 
have from Eaſt or Weſt. Follow the C) parallel 
to {ix a clock , the crooked lines ſthew you the 
G) height; ant laying the Centre Thread to the 
point of Ezit or Weſt, mark where the Parallel 
Cuts it, and follow the Hour line to the Equi- 
no{ti2l, ( which now ſhall repreſent the Hort- 
zO0n ) the diltance trom the Centre is the Azi- 
muth. . 


Uſe 6. To find the © height ar any time 
ot the day. Sctting rhe Horizon right, find the 
point of the G&) riling, then ſetting one point ot 
the Compaſles there, extend the other to the Z&- 
nith, and by a black lead Point mak: an Arch 
tht ſhall end upon the hour of the C) riling, 

the 
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the degrees of that Circle cut by the Hour-lines, 
ſhew the C) height. 


Uſe 7. Toretifie the Hook Bead and Plum- 
met. .At the end of the Hook (which by its 
Skrew may be moved at liberty) there hangs a 
Thread and Plummet with a moveable Bead, the 
very end of the Hook, from whence the Plum- 
met hangs, muſt be skrewed faſt to the place 
where the G) rifeth on the Horizon, and the 
_ mult be ſet to the Z:nith on the contrary 


Uſe 8. To find the hour of the day at any 
time, the (-) ſhining. Atrer the Hook and Bead 
be rectified, as is ſer down in the laſt ule, lift up 
the Initrument, (ſo that the Bead and Plum- 
anet do freely play ) that the ©) may ſhine 
through the leait 11ght upon-the-other, the Bead 
_ the time of the day amongit the Hour 

ines. 


Uſe 9. By the © height or hour;to know the 
O Azimuch. By the ſecond Uſe, obſerve where 
the Meridian of the © Hour and the Parallel 
meet,and thereby on the {ide find the Inclination 
of the Point to the Horizon, where lay the thread, 
then by the 6th Uſe,find the &) height ; now ler 
the Equino-tial repreſent the Horizon, and ac- 
counting the height amongſt the Parallels, 
where the Parallel croiſeth the thread laid to the 
Inclination, follow the Meridian to the Equino- 
Ctial, the number from the Centre is the Azi- 
muth from the Eaſt. 


Uſe 10. All the former Propoſitions may be 
applicd to the Stars, remembring the C) fhews 
e hour ; therefore ufe the Right Aſcenſion ot 
the ©, which-take from the Right Aiccnlion of 


the 
9 
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the Star,(if it be bigger,if not;add 2.4 hours) reſts 
the time of that Star's coming-to the Meridian ; 
and if you know the Stars hour before midnight, 
take it from the time of the Stars Southing ; it 
after, add it, you ſhall have the true time of the 
night. Theſe excellent Uſes you haye from this 
Inttrument, fold, if you detire it, with the Book ; 
If you dehire it of Meral, and larger, Mr. Hayes 
Mathematical-lnſtrumentmaker; living in Moor. 


freids, will make them. Laſtly, upon the in- 


de of the Cover you have ap icular Dial 
will ſerve within 3o miles from London preſently 
to know the hour. of the day. the Parallels-up. 
and down anſwer the day of the Month, the 
other ſtreighr lines thar- are parallel ſhew- the 
© height, and wherever that croſleth the other, 
there 1s the hour, the-long hours. for Summer, 
and ſhort ones for Winter, and placing a Pin-in 
the Point YT, letting it ſhade in the Line YT, IF, 
a Line and Plummer playing from it, will 'ſhew 
the © height on the righc tide; 


KR ——— — —_— 


& 7. Of the Nature and Making of Watches, 
Clocks, and other Movements , ColleFed 
from My. Oughtred's Automata; with 
__- Aaditions and Notes about Pendu- 

ums. 


TH E great Wheel , whereon the Fuſie or 

String with Weights are fixed, divides the 
Narure of the Work in any Movements, that 
is, all the Wheels and Pinions from that to 
the Ballance or Fly onl es the Motion, 
but the other way effect it. Things to be no- 


z arc, 

1. The Fulie, and how many Turns it hath. 

2, The number and names of the henry 
ecta, 
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Teeth, and Pinions, wiz. in a Watch of four 
Wheels, ({uppohing the Numbers annexed to be 
the Teeth;) Firit, the Great Wheel! (Number 
55 Teeth) turning the P:inzon, (number 5.) fixt 
ro the Second Wheel, (Number 45.) turning the 
Pinion, (Number 5.) ftixt to the Contrat Wheel, 
Number 40.) turning the Pino, (Number 5.) 

xt to the Crown Weel, (Number 17.) having 
od Teech, working upan the Pala:s of the 
Ballance, (Number 2.) But in Watches of five 
Whecls, t will be a third Wheel beture the 
Contrat Wheet. 

3. The P:mion of Report fixt to the Arbor of 
the Great Wheel, (Number 4.) which lics hid 
betwixt the Plates in Watches, and turns the 
| Hour-wheel ( Number 36. ) which carries the 

Hand about upon the Face, divided into 12 or 
24 hours. 

For brevity-ſake, let M. ſtand for the Move. 

” ment, whether Watch or Clock, F. the Fyſ#-, 

A the Great Wheel, & the Pinion of Report on 
its Arbor,E the ſecond Wheel, e the Pinion on its 
Axis, I the ContratWheel, the Pinion on its Axis, 
O the Crown Wheel carrying 0 its Pinion on its 
Axis; B the Dial-wheel carrying the Hand, in 
H. Hours, T. Time, #. turns, N. Notches or Beats 
cf rhe Ballance ; Con. Continuance and length 
in Time of the Watches going. 

The Work will {tznd, buth in Letters and 
Figures, as in the Example. 


a) B(d 4) 36 (9 


S.) $5 (11 
) 45. (9 
40 (8 
"Town Wheel. 
Pallats. 


a>,» 


Wherc 


fi 
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where every wheel is divided by the Pinion ie 
moves from A to O. wiz. 55 by $=11 m/45 by 
5=9=g- 40by 5=8=k. Bur B divided by s 
gives 9 that is B by a=4, 


1.RulefgkOz<=11z9x $x17 x2=26928 
ial to N. Notches or Beats made in one turn 
of the great Wheel, and 26928 x 9=242352 
the bcats that are made in one rurn of the hand, 
whether 12 or 24. Laſtly, divide 242352 by 
12, it gives the Beats in an hour, 2o1 96, and by 
60. gives the Beats in a minute, 336, 6. Thus 
far f ueſtion nor, 4s Low”, lain, and muſt be 
ractited to be well underitood, as being the 
oundation of the whole work ; and by it 
may”:eahly know how. many turns any Wheel 
er Pipion makes for one tur2.of the Fulic or 
- 2, Rule: As the Beats for one ttm of the great 
Wheel or Fulle—— 26928 
» Is to the Bears gone in one hour— -201 96 
;: So continuance of the Warches going - 16 
p . To the number of. the turns about the Fu- 
ic - Cons of] Iz 
. : : And ſoare the hours of the Face. — -12 . 
Ws To the Quorient of the hour Wheel divided 
Rb rm | 9 


Thcic proportions holding, that any three gi- 
ven, (not - ag fne 1 hp 4 tid the 

fourth : As for Example, 
 NpR0gp the continuance of the Watches go- 
ing, that 12 turns in the Fuile, and 26928 
arts. oncttmn 3 and 20196 Bears in an hour. 
Say, Nin an H. N onetF: :; 12 t.of F, ro Con, 
20196),26928 x 12 (16. Burifitbederanded 
x 208 ne: of 7 Watches going 
now the Turns 8)20196X 16(12. 
Qr4 ubedemanded, what porn ſhall be lad 
upon 
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upon the Pinion of Report ; Say, 16. 12:: 12. 
9 ; Or as 26928, 201 96. Note that theleſler B is 
taken, the hopes hal be the contiguance of the 
Watches goitig art equa] T, 

Rule 3. Concerning Pendulums. The fpring 
in a Watch, drawing harder at the firſt thanar 
the laſt ; and lhkewiſe in Clocks with weights 
and ſtrings, there 1s added the weight of the 
ftrmg gotten every 'moment, to the Clock 
weight, and for thatno Motion can by hand be 
made ſo fit, but there will come ſome unequal- 
neſs, as you may hear by the Beats cither of 
Watch or Clock, to juſten and regulate theſe in- 
equalities Moxfieur Hugens invented the way of 
applying Perdulums to cither, for which his 

ame will be ever Remembred. 

Pendulums,whoſe Vibrations are of the ſame 
Degrees and Minutes are equal, or if riſc 
not above a Degree, and the quares of their Vi- 
brations are in proportion to the lengths : For 2. 
Standard or Rule Monſieur Hugens gives the 
length of a Pendulum that ſhal ne, 
to be 881 to the Pariſian feet 7 > Eng- 
liſh Feet ro the Paris Feet by my Tableare, As, 
1060. 1068, Therefore, $64. 881 : : 1.068. 1.089 
and 1289x3=3, 267 equal to three feet three 
inches, aud rwo tenths of an inch. 

The HonourableLord Bruncker,and Mr. Hook , 
found the length to be thirty njnc inches and ;2, 5 
parts, which a little exceeds the other, and may 
be, was juſtned by Maſter Hugen;'s Rule for the' 

Centre of Oſcillation ; for Mont 0:25 Penanlit' 

that ſhall vibrate one hundred thirty two times. 
in 4 minute, it will be found likewiſe 8,1 inchey; 
agreeing to 39,2 inches Exglth : 
certain 39,2 inches may be called the nniverſal 

meaſure, and relied on, to be the near lengthvFf 

a Pendulum that ſhall ſwing ſeconds each vi- 

bration : With this c2ution, and 'Rule, As the 


—_ © ws» To _oDOcooa 
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length of the ſtring; from rhe point of ſuſpenſion 
ro rhe Centre of a round Ball, is ro Radius: : fo 
isRadius to 2 fourthnumber. Let two fifths of 
that fourth be added to the former length, for 
the 6 of the Penaithim. Having this 
Srandard,the next Rule 15 this: Thar the lengths 
of 'two Pendrlijns are in proportion to the 
{quares of their ſeveral vibrarions, which will 
be- equal to the Beats of the Ballance ; there- 
fore the Beats that ſhall be propoſed ina minute, 
being given to be 5o,and jt be demanded to give 
the ſengrh of 2 Pendulum ; Say, as the ſquare 
of 55 (2509) is to theſquare of 66 (3650): : fo 
w 392 to' 56,4 Per required tor (2590) 
3600 x 39,2 ('56,1.) And if the lengrhs be given 
ro know the ſwings or beats ina minnte, As AL 
titude givett, To Altitnde known : : fo ſquare 
vibr. known. To ſquare yibr. req. whoſe ſquare 
Root'is the Anſwer : ' Ant becauſe the rwa 
middle reyms ſtand inal fich Qiieſtions, and 
will * be" 141120" : Therefore divide 
141120 by dt rue'sf the ſwings ina minute, 
i gives the length ſeught ; or by the length it 
ives the {quare of the Swings. And thus as the 
ngenious Maſter Hook kit propoſed, I bave 
hang'd a {wing by my Clock toregulate it upon 
a Pin, that it may treely yibratc. / 


43)---- 4 (12. 
' © $6-—7 ($ 
54--6 
Zi 


The numbers of the great Wheel 56, its Pini- 
on 4, turning the hour Whe*:] 48. The great 
Wheel 'tarns a Pinion of 7 fixt to the Crown 
Wheel 54, which turns a Pinion of 6 fixt to the 
Balance eel 21, ' The Quorients $ x9 x 21 
X 2=3024' the beats 'in an hour, becauſe the 
great Wheel rurns once w_ hour, elſe 12 x 9 

2 X21 
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X 21 x 2=36288.12) 36288 pm and we 602 
3024(50,4 beats ina minute,a 
before, the length of rhe "rv will be 55, 
5 inches, fix a weight upon a:Wire running inta 
a Rod, that ſhall have four fect 7,5 inches Hes 
low the Pin whereon it plays, and about a foot 
or aboye, 2 Wire beaten flat with ſeveral holes 
> fit rothe top of this Rod, and to a Pin placed 
the Ballance towards the back fide, will 
remalage the Motion exceedingly well, and may 
be done without trouble or char 
For the regulating the SR Et of wir 
when it ray riſe ſometimes 


lower : There are two. 
the Line pay betwixt > ways er by parts of 2 ah 
cloid, as Monſiear Hugens has directed, which 
my cy ealily be effected ro any Jay. hon che Pen- 
ire them, 


are made, if by 
raw An: Bo Ademien (near 7 Turnſtile in Hol 
born.) Or elle by : not h paidny 2y'> endulum ta 
vibrate aboye an fs Enlemenr' For, 
my part, after Bos Crimean _ harge.of Exper 
Wn firſt the berter way., 
NIE / Monheur Hugens ws 
0 30-50 'Þ his Book of Pendu- 
A 82/-8=-- (10 pa Clocks, pro- 
* E 48-8-(6 oſeth a Watch a- 

I 48--- 24 (2 Loa a Mans height 

O 15 tq go 30 hours, 2 


to have theſe numbers. The great Wheel 80, 
Oc. which turns about in an hour, and ſhews 
minutes.; therefore for an hour multiply the 
Quoricnrs, 10X6X2X 15 x2 ©3600 being the 
ſeconds in an hour ( 60x 6023600 ) or m_ 
Now the third Wheel I turns about in ang 

nute for 10x 660, and carries 4 plate diyi 

into 6o ſeconds, and ſhews: the ſeconds ; 4 
upaa the Arbor of the gear Wheel is fixed 5:0) 
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Wheel # turning another Wheel a, both of 30 
Teeth, both rurning about in an hour ; the 
Iarer has on it a Pinionb of 6 Tecth turning B- 
7z in 12 hours. This Watch has 2 pully ried 
tO its weight, y which you may. pull it up and 
not {top rhe Watch; the Pendrl/um plays be. 
twixt two Cheeks, part of a. Cyc'oid. 

The next queltion (fappoling.there be a ſcrew 
below or above the Pendud. to. litt it up or let.it- 
down upon a {qu. Braſs Ruter divided into-inc. 
and tenth parts) to know how many minutes 
and ſeconds every tenth part of an anch will 
make the Watch go fatter or ſlower in a day. 
I take the Pendulum which ſwings ſeconds 
_ 39-2. Then by the Log: I make this 

able. 


Vi? PE ul Ty SAM" 
= x" Ai 1.7809$1160;3919. 21 
38.6{1.5 $8883 2|{.78937+169;31j7. 26{ 
38.911.589949[1.77981 960;2 315. 31 
39.9;t.59106511.77926 1159; t513. 36|* 
2-2 1.592177 1.778795 60, *[L. 55 
39-2/L.$93286(1:77 815160. [i 11 
39.311.594393[1-77759759 92]1- 55h 
39.4/1.595496|t.777046|5 9.85]3- 36 
9 511-526597 7764990977 5- 3%, 
9 = $97695|1.775996(59 7/7. 26} 
20 "tt .$9879oh.77539915 9.6%. 20} 


The firſt Calumn has in the middle the 
__ of the Pendulum 29. 2 inches, upwards 
i: iniſheth one tenth, and downwards in- 
creaſerh one tenth. ; 

The ſecond Column are the Log, ot the fivit.. 

The third Colurv: arc halt of the Log, of the 
difference of ths 17 taken out of the Log. F. 
149588, which s ot the itanding number 
141120 atoretaid ; The rm are the yen 

4 rs 
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bers of the 171; and the / Column arethe mi- 
nutes and ſeconds that theſe augmentings or 
dininiſhings will cauſe in aday, andare gotten 

by Multiplying 24 x 801449 the minutes in 
' day , by the decimals above or under 6o/, 
' which work may be done ealily to any length 
oi a Pendulum. 


-Rule 4. Of finding out fit Numbers for the 
Wheels and Pinions. 

1. Any two Fractions, whoſe Terms are pro- 
portional perform the fame Moution ; as 
9. 36.-45. 63- ; 

— — O&c, The upper tor the Wheel, 
8B & | $. Fo 
the lower for the Pinion. 

2. It it be as one Wheel to one Pinion :: 
{94s the product of many Wheels, to the pro- 
duct of many Pinions, both will perform the 


1440 36 8 

fme Motion, Exam. tO — X - 

2 28 1 

5 BE a... 36 x $X 50 = 

Yo Of of XY... jr |« — — 

X 4 7 10 &E:72 a8 

14409 1440 
m—— = — tor matters it in what.order the 
2 4c 28 

Witels and Piatens are f{ct, or which Pinzon 
ſtand nnder every Wheel. 

. Thele Factor 's 36 x $ given,may thus beva- 


ritd, viz. Divide th 12 by {ich numbers as will 
m«aure them, and muliyply the Quotients by 
the Altcrn Divifors, the Product ot 9. 8 
rtoie two iaft mitnbers ſhall be two 136. 8 


rw the product of the Factor's given, for 4. 1 
n — ————— 
z6 x Y= 132 Xx 9=288v. 3%. 4 


4. If fir numbers cannot be had by 
any of the three tormer ways, you muſt ſeek 
Wine F219 45 BCAr a*pottb!y in this manner;as 
V"G 


CE 


ES 


Wo], TS w- i 


oO ar 
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one of the two Numbers is to the other: : {o is 
360 to 2 4 h. Divide that 4th number, and 
alſo 360, by 4, 5, 6, 7, 8, 9, IO, '12, IF; or 


© which of them bringeth a Quotient neareſt ro 


an Integer; as if therwo Numbers be 147. 170, 
which are too great to be cut into Wheels, and 

ct cannot be reduced into lefs, becauſe they 
hive nv greater common mealure than Unity. 


Say theretore, 


170. 147:: 360. ZI ; 311(52- gY311(39- 
147 . 170: : 360. 4164 #36066 360(45. 
g ) 360(45-| wheretore for the ewo Num- 

16(52 | bers 147 and 170,you may take 
52 and 60; 39 and 45, or 45 and 52. 


Rule 5. The Diametex or Circumference of 
any Wheel being given in.inches and one hun- 
drcd parts,and the number of Teethir is divided 
inro, to give the Diameter or Circumference of 
a leſler Wheel or. Pinion, with a nurmber of 
Tecth given that ſhall exactly agree with the 
Teeth of the greater Wheel: Exam. The grear 
Wheel has one inch Diameter, and hfty Teeth, 
the lcfler Wheel or Pinion tcn Teeth ; ſay it 7. 
22.:: 1, 3, 14; thenif Fo. 3. 14:: 10. 63 for 
the Circumference of the Pinion, whoſe Dia- 
mcter will be ,z of an inch. 

Rule 6. To give Numbers to a Watch that 
ſhall have a fwift train, about 20000 bears in 
an hour, that may have turns abourt the Fuke, 
and go 16 hours, and the number of the Crown 
Wheel 17. Say by the ſecond Rule 12. 16: : 
2.0000, 26666. the Beats for one turn of the 
Fuhie ; and becauſe by the firit Rule 26666 is 
equal to all the Quotients nwltiplied together 
into 17 and into 2, that number being halv'd 
1s 13333, and that again divided by 17 gives 
tor the Quotient 784, which being broken into 
three numbers, that multiplied rogether _ 
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de 734. or near to it; let theme 11, 9, 8. 
my my. cre 799; Then 7N.X 17 X 2D 
928 ; and ſay, 16. 12 ::-26928. -101 
Beats in. an b_ Alſo 16. 12::; __—_ 
=3s, Laſtly, bythe three Qyotients, aſſured 
) 36 (g 9g. 8 find outthe 3 Wheels and 
#/ 22 > Pinions, by raking the Pinions as 
I —_ delire, as. is done in the tide : 
F) 45 (2 Coney try ſeveral Experiments 
5) 49 (8 to-make the Watch go longer by 
17 altering the Beats and Pinion of 
: 2 Report. 


Examp..Of a Clock or Watch ſed to 
go a week or 8 days with this Order, that the 
lance Wheel, or that which moves the Per 
aultem may go about in 2 minyre, with an 
Index ro ſhew ſeconds, that the (great Wheel 
may go about in 12 hours, and that the Wheel 
next 1t go about in one hour ro ſhew 
minutes: Firft, how- many ſeconds there are. 
im 12 hours, and that 12 x 6e x 60 =43200 
theſe are the Beats thar ſhall be-in one turn of 
the Great Wheek Theſe are double, becauſe 
there are two ſwings to one Tooth of the Ba!... 
tance Wheel, rhe half = is 21600, now 
the map Tn mult needs be 30, —_ 
2160jo by it the Quotient 1s 720 to- oke 
gt Quotients, whereof the firſt muſt 
needs be- 12 for the Teeth of the great Wheel, 
divide 720 by it, the Quotient is g) og, (35 
60 for the rwo Quotients remain- Y 64. (8 
ing, which may be cither 10 and 8) 60. (7 
6, or 5. and 12, or8$ and 7,, ho dud than 
which. laſt. let ſtand, then the 
work will ſtand thus, and the Re? 
Pinions taken as you pleaſe to be , Iz 
211.8, the Wheels 6 Re 
then 8 


O 
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abqut in 12 hours, the ſecond Wheel in a2 
. 224 the Ballance Wheel in a minute, as 
dehfred. I gave my Watch theſe Numbers to 
OT 0 60 ang Oak ok 
| large gi L work, 
s 4 motion for the Ro ion of the ©) 
Anogtum,; writ.down on, the Circle to be made 
m 17096 , but by Examining the Work, I 
find it tg be 17100, that is. four years more. 
For the Great Wheel fixed is 96, 2 ſpindle 
Wheel of 12 bars turns round it $ times in 24 
hours, that is in 3 hours ; after theſe, there are 
Wheels, 20, 73, 24+ ang. 7 5, wrought, by 
endleſs crews that arc in. value but one ; there: 
fore 3 XL 20. X 73 X 24 x 75 7884900 hours 
which divided by 24 gives 3285000 days equa 
goo years ; Now on the haſt Wheel 75 is a Pi- 
nion. of 6, turning 2 great | that carries 
the Apogeum gumbe 11 4, and 114 by 6 gives 
19,309. 900X192 17100. |, 
Rale 7. Of giving particular Motions toany 


Movement. * mumber of 'a Motion, is the 


Proportion thar i bears toone turn of the hour 
Wheel, or the Pinion of Report, from whirher- 
fdever it be taken, which i 
broken into two or rhree Quoticnts, will thew 
the Wheels and Pinions, as if you took it for 
theBeats of the Ballance. 


' *Fhe haſt Note ſhall be concerning Time ; that 
which is ordinarily termed pr "ran of the Day : 
Conlder this in the length of days, which are 
two, diſtinguiſhed only by the Revolution of 
the Earth; The firſt is the Syderial Day, 
Where any fixt " points of thie Earth in 
the fame Meridian. or Azimuth returns from, 
any Star to the {ame again; the ſecond the 

Day, where the fame Meridian of the 
Earth retnros from the © to the ſame again, 


ncther 


(118) | 
neither of theſe days are the true EqujnoQtial 
day, indeed the-Syder: af is infenfibl fame, 
if it be but for ſome ſmall ſpace of time, rhe 
difference being only ſome fourths and fift 
of 2 degree flower jn a day ; but the So/ar is 
notably lon theati the other, viz. by 37, 567, 
$3//7, 19///7, of time in a day, and Hence 
the length of an hour is generally accounted : 
Therefore to fit the Pendulum of a Watch or 
Clock to this Solar day and hour: 7. By the 
Revolution of a fixed Star to the ſame point 
again after one or more Revolutions ( which 
you miſt curiouſly obſerve by fixing your eye 
to a point.) Tf the Motion for one Revolution 
want 3/, 56/ of 24 hours, or for two, Ut LE 
for three, 49/, 39/7, Ofc. then doth your Warch 
po true to the Equal or Middle Motion. of the 
©, if otherwiſe, the Pendulum miſt be altered 
t9 make it go ſo. 11. By a Swun-Dyal, which 
though it b2 made never ſo exadt; and your 
Motjon £ too, yer there will be a'con6derable 
diflerence after ſome days, nay even inone day, 
all which falls out by reaſon of the inequality 
of Natural Days, (which at laſt is ſettled and 
demonſtrated by Mr. Wi! am Flamfted, from 
whom ( if God continue his health ) Aſtrono- 
my hopes for @ better Dreſs ; But this Manual 
will not admit the Table of Equations, which, 
you may find in Monſieur Hugen;'s Horolagy, 
whereto you are referred. 
Laſtly, There is added a Table of the Right 
Aſcenſion of the ©), and a Table of the Right 
Alcenſion of the Stars of the greater Magnitude, 
that when any of them come into the Meri- * 
dian, by ſubſtratting-rhat of the © from that 
of the Star (adding 24 hours, if necd be) leaves 
the hour of the nighr. ? 
And there is an Excellent and uſeful Table” 
th: laſt of all, of 22 Stars, which here _ 
c 
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eime- and Azimuth when, they come under the 
Pole Star ; therefore if you hang up a Thred 
And Phmmet , and looking through a fmall 
hote, w take away the Stars ray) ferve when 
any of theſe Stars come with the Pole Star to 
that Fehendry. Jf you ſubſtrat the © 
Right Aſcenſion, fron the hour of the Stars 
coming under the North Pole, you have the 
true time of the Night to a mmute. Man 
other uſes may be made of this Table, bur 
there is not room here to {et them down. 

The Table of Right Aſcenſions-of the © is 
very exact te 2 ſecond, to every d of the 
Ecliptick ; and becauſe the North-Signs have 
the ſame Right Aſcenſion with their reſpeQive 
degrees of the South-Signs 12 hours difference : 
The Table is contracted, and the common parts 
do anſwer two Columns: For finding the Pare 
Proportional for the ©) minutes, the differences 
are ſet down to ſeconds, and may be ſupplied 
from the Table of Parts Preportional, it you 
enter the 10 difterences under 6, as you did for 
the Log. under 10. L 

The Table of the Right Aſcenſions and De- 
clinations of one hundred of the Principal fixed 
Stars are rectified to the ycar 1680, and are ta- 
ken from R:cciolus his laſt Book, Entituled, A4- 

ff ſronomia Reformata, are more exact thanan 
other extant, and have their Differences ſet by, 
| for every ten years to rectifhe them, and were 

thus done at .the deſire of that Worthy and 
Able Phyſician, and Incomparable Mathema- 
ricien, Sir Charles Scarborough, tor the benefit 
of the Induſtrious Seaman. 

The laſt Table of the Stars about the North- 
Pole, are calculated for the Latitude of Londen, 
and tor the year 1680, Any Artiſt may com- 
pute 


riſe.or ſet, and are ponſtancy ſeen, which 
Table fhews their right Aſcentioris; and their 


( 120 Y | , 
tet the Larue,  obſeryi that 
How. Nt f Alecaions Tris phone 
9*, 19/610/, 208 under 9, 14, 197% 
el 


Yo fukin hites heh ern ner the 

ar, 

Table will be welcome were ral WG on 
ſervations of os, toknow the true time of 
the night, and to reftific cheir Pendulum: 
Watches by : To, all whom let their Pays and 
Nights be reunate. ; 
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J2 
Z3 


132 | 


230449 
255272 
278734 
391030 


322219 
342423 
361728 
380211 
397949 
414-973 
431364 
447158 
462398 
477121 
491352 
FOFnFO 


OY, 


or. 


531479 
544058 
556302 
568202 
579784 
591055 
652060 
612784 
$23249 
633468 
643453 
6/3212 
662758 
672038 
681241 


690156 


$g8970 
707570 
716993 
7 24276 


$o0S 180 
$12913 


; ome 


34 | 924279 


| 949292 


| 


915078; 
| 


939519 | 
944453 


954242 
959041 
$6 708 
96 4433 
973125 
97 724 
952271 
98577 L 
991226 
995635 
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Njj o | 1 > | 3} s 
too bonne 000434 | 000868 | coIzoT | 001734 
ror | 10e4;2r | 024751 | 005181 | 005609 | 008028 
po: | | oo36oM | oogo2s | ooggs51 Jen, 94-64 010300 
to; | {912337 | ©13239 | 013679 | 9 "> of 014520 
log | {617033 | 017451 | 017868] 018284 | 018700 
tog 02113g | 021697 | o:2016 022428 | 022841 
ies | [0254061 025715, | 026124 | 026537 ' 026942 
to7 | 1029384 | 0:978g | 030195 | 030600 | 031004 
ro8 | {033424 | £33826 | 034227 | 934628 035029 
tog | | 029426 | 03792; | 038223 03 8629 | 039019 
110 | |04r393 | 041787 | 042182 | 042575 | 042969 
1 211 | [045323] 045714 | 046105 046495 | 046885 
112 | | 049218 | 049605 [049993 | 250380 | 050766 
r13 | [053078 | 953463 [053846 | £54239 | 054613 
| 114 | fo56g05 | 057296 257666] 955046 058426 
Ins .0606g8 | £61075 | 061452 061329 | 0623p6 
1176 | | 064458 | 964832 [065206 | 065580 | obggg3 
117 | [068186 | 068557 |o68g38 | 069298 | 069668 
r18 | [071882 | 072250 | 073617 | 072985 | 073252 
{ 119 ; |075547| £75912 | 276276 [£76640 | 077004 
120 | [079181 | ©79543 | 279904 | 980266 | 080626 
te] o82785| 083144 | ©83 503 | 083861 | 084219 
122 | | 086360 | ©B86716 | 087071 | 037426 089785 
I23 (| ®89g05 | 090258 | 09064 1) 090963 | 0g1315 
124 || 093423 | 093772 | 094122 | 094471 | 094820 
125 {| 996910 | 097257 | 097604 | 997951 | 0g82gy 
126, | I003791 | To9715 | Ionogg | fOrgoz | 101747 
127 j | 103804 | 194145 | 104487 | 194838 | 105169 
128 ; | 107210 | 107549 | 107888 | 108227 | ro8g65 
x29 | Tlogg0| Ilog2s 111262 111598 Iilig}s 
I3o || 113943} 114277 | 114611 | 114944 hs <4 
1ze || 11929c| 115002 | 117934 | 118265 
133 [_ 120903 | 12I231 | 121560 | Ta, 
123 || 123852| 124178 | 124504 | 124830 125156 
124 ' | 27105 | 127429 I27752 | 128076 128 399 
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0U2 166 
006466 
010724 
014949 
O19116 
023252 
027250 
031408 
035430 
O3 9414 
043362 
047275 
Oc t152 
054996 
o588-15 
O62582 
C66326 
070038 
09:718 
077368 


of 


002598 
006894 
OIrtg7 
Ol5360 
OIg532 
0223664 
027757 
O318r2 
035830 
039319; 


043755 

047664 
OF(538 
«4 L "73 j 
OF9rss ! 
062958! 
066698 ' 


O 70497 


074085 
077721 


o80g87 


084576 


os 8136 


en407} 
084934; 
088499 
092018 
o©g551r8 


055760 


07809g| 


003025 
007321 
011570 
O1r5779 
016947 
024075 
O28r64 
O32276 
056225 
0490207 


044149 
018053 
Ogl924 


OF 9562 
063333 
' 067071 
079776 
074451 


— 


O81 907 
o85 291 
085845 
O92 369 
Og5866 


8 
003460 
007748 
UII999 
016197 
020361 
024 4%6 
028571 
032619 
036629 
040602 


U82069 
085647 
039198 
092721 
Og62T5 


067314 


012415 


(O:6615| 


awed | | 
024595, 
028978 
032020 
037 128 
040993 
04493 I 
048330 
O526gy 
Og6524 
O604z 21 


064042 


071304 
o75r82 
078819 
O%2 426 
086004 
089552 
093071 
Og6562 


og8y8y. 
102434 
103351. 


f1r0g9141} 


[12605 


099335 
102777 
TO6197 
109578 
112940 


115610 
r18926- 
122216 
I 25481 
128922” 


p EY 


15943 
I19256 
122543 
125806 


139045 | 129368 


[176276 
Tigs86 
122871 
126131 


O99g68I 
102119 
ro65 41 
rOggrs 
113275 
116608 
1199" $ 
12319 
126456 
1295909 


IOUU 26 
103462 
LO” 
110253 
11260g 
116g40 
12024 5 


123525 
126781 


13001 2 
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© | 


I 


Ea 


; 


13933 

133539 
139721, 
139879 
143015 
146128 
14.9219 | 
152288 
155336 
15*362 
161368 
164353 
To7317 
170262 
173186 
176091 
178977 
181844 
184691 
187521 


1909332 
193125 
195900 
198657 
201397 
204120 
206826 
aO9fnF 
212188 


214344 
217484 
220108 
222715 


130655 
133858 
137037 
140194 
143347 


————— 


I 39977 
134177 
137354 
142508 
143639 


131298 
134496 
137671 
140822 
143951 


146438 
1495 27 
IS25594 
155540 
158664 
161667 
164650 
167613 
70555 
173478 
176381 
175264 
182129 
184975 
137803 
IyC612 
193403 
196 176 
198932 
201670 


146748 
149835 


147058 
ISO142 
153295 
156246 
159266 
152266 
165244 
108295 
I71141 


I7,C & 


170959 
179835 
182699 
185542 
188366 


I91171 
193959 
156729 
199481 
202216 


204391 
207 096 
209783 
212454 
213109 


217747 
220370 
222976 


218010 
220631 
223236 


204934 
20763, 
210319 
212986 
215638 


131619 
134514 
137987 
141136 
144263 


147367 
Ifc4;9 
T5354 
I56549 
ISS 567 
162564 
155541 
1624.97 
I71434 
I74351 
177248 
180126 
18298; 
i85825 
188647 


191451 
194237 
197005 
199755 
202488 
205 204 
207 g0q 
210586 
213252 
215902 


215273 
2209892 


= wed 223568 
227887 | 228144 


YO Oe CTCEns 


225826 
2284.00| 
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EO HEESEMNE LS. 
131939 ] 132260 132530 | 13290.» j 133219 | 321 
I3S133 | 135457 133768 | 136036 136423 319 
r38303 | 133618 [138934 | 139249 [139564 | | 316 
141450 | 141753 | 142076 142339 | 142792 314 
144574 | 144835 | 145196 | 145507 14-588 | 311 
147676 | 147935 [148254 | 144603 | 145911 309 F 
50756 | 153063 [151370 151676 | 151982] | 327 
»53315 [r54rrg | 154424 | 154723 | 155932] | 305 
156852 | 157154 [157457 | 157759 | 155061 |} 303 
159968 | 160168 | 150469 | 150769 | 161058 | | 301 
162867 163161 1634:;9 | 163755 164255 | | 258 
165938 | 166134 | 165430 165726 | 167022 | | 297 
198792 | 169086 | 269380 | 169: 74 | 159963 | | 295 
171726 | 192089 | 172311 | 172603 | 172895 | | 292 
194641 | 174933 [175322 | 175512 | 175592 | | 250 
177536 | 177#25 | 195,13 | 17*401| 1786359 289 |. 
r304r; | 192699 $2986 181272] 131558 2%7 | 
182270 | 183555 | 183839 | 154123 | 184407 | | 255 8 
185108 | 186391 18657, 186956 | 187239] | 253 J* 
r98928 | 189210 [129490 199771] 1900F1 281 : 
151739 | 192979 | 192: 28g 192567 | 1928465 | | 299 1 
194514 | 194792 | 19505 | 155346 | 195523 | p73 Bf 
197281 | 197556 | 197832 | 199107 | 1998332 | | 276}, 
2072079 | 20030J | 200577 200850| 201124 274 bh; 
202761 | 203033 [203305 [203577| 203848] | e792 þ 
29547; | 295746 | 206016 [206256] 256556] f 271 
20817; | 208441 208710 [228978] 2599247 | | 269} 
210853 | 211121 | 211388 211654 | 211921 2657 þ 
drool 213783 | 214049 [214314] 214579 | | 266 f 
216166 | 215430 | 216694 | 216957] 217221 | : 264 | 
218798 | 219060 | 219323 | 219585 | 219846 q 262 
321414 | 221675 | 221936 | 222196 222456 | | 261} 
224015 | 224274 | 224533 | 224791 | 225051 260 
226000 | 226858 | 227115 | 227372] 227639 | | 25? 

1229170 | 229426 229682 229938, 230193} '257 
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F | 

ho MOEIEFE RPE 

190] | 232449 | 230704} 2399609 [231315] 231470 
171] [232946 [2:3250} 233504 [233757] 234011 
172] [235538 | 2357851] 236033 [236285] 236337 
1734 [238-45 238297 | 238548 |:33799| 239049 
19.} | 24><49$2140799 | 241048 [241297] 541546 
F175 243030 | 243 256 243534 | 243782] 244030 
176] j 245513 [243739] 246006 | 246152 | 240459 
177 | | 247973 [248219] 2438464 [248709 | 248554 
178] | 259420 [259664 | 250908 | 251151 | 2513 95 
179] | 252852 [252095] 253338 [253580 | 253822 
182] | 255272] 255514] 255755 | 255996 } #36236 
181] | 257679 257918] 238158 | 2583298 | 253637 
192, 260071 | 2603 10] 260548 | 262787 | 26to25 
183] | 262451} 262688] 262925 | 263162 | 263299 
182] | 264818} 26566054) 265290 | 265525 | 265761 
es | 267172 | 3674064 267641 | 267875 | 368110 
| TI6F] | 269513 f 269745 269980 | 290211 | 270446 
187] 271842 | 292974| 272326 [272538 [172779 
188] | 274158 | 274389 | 274622 | 274850 | 27508: 
| 139] | 276462 | 276691 | 276921 | 277151 | 277380 
| 1gof | 278754 | 278982 | 279210 | 279439 | 279667 
191] | 281933 | 281261 | 381488 281715 | 281942 
1924 | 283301 | 283527 | 283753 | 283979 | 284205 
1193} | 285557 | 285782 | 286007 | 286232 [286456 
[194] | 287802 | 288025 | 288249 288473 | 288696 
195] | 290035 | 299257 | 290480 | 259702 | 299925 
yy 292256 | 292478 | 292699 | 292920 | 293141 
197 | | 294466 | 294687 | 294907 | 293127 | 295347 
L193] | 296665 | 29688, | 297104 | 297323 | 297542 
199] | 298853 | 200071 | 299289 | 299507 | 299725 
200| | 301030 | 301247 | 301464 | 3o0168r | 301898 
201| | 203196] 303412 | 393628 | 393844 | 304059 
202| | 305351 | 305566 | 305781 | 303996 | 3062 0 
203 | 307496 307710 | 207924] 308137 | z08z571 
2041 1209620 13093 43! 310056] 310260: 310;8r 
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231724 
234264 
236789 
239299 
241795 


6_ 


7 


8 


9 


231979 
234517 
237941 
239559 
242044 


<—— — 


232233 
234779 
237292 
2398035 
242293 


23 2488 
235023 
237544 
2400509 
242541 


23 2743 
235276 
237795 
249300 
242799 


244277 
246745 
249198 
251638 


254064 


256477 
258877 
261263 
263636 
265996” 


2653344 
270679 
273001 
175311 
277609 


279895 
282169 
2%4431 
286687 
288925 


291147 
293 363 
295567 
297 360 
299943 
392114 
394375 
306425 
308 564 


319693 


2445 24 
246991 
249443 
251881 
254396 


2567158 
259116 
261501 
263873 
2667 22 


"258 578 


270912 
273233 
273542 
277838 


2G91369 
293553 
295737 
297979 
390169 
392331 
394490 
396639 
298778 
210906 


244773 
247236 
249687 
252125 
254545 


256958 
259355, 
261738 
264109 
266467 


24z50i9 
247482 
2499323 
252367 
254790 
257i98 
259594 
261976 


264345 
266703 


268812 
271 I44 
273464 
275772 
278-67 


269046 
71377 
273696 
276CO 2 
278296 


230351 
2382522 
233382 
2387130 
289366 


291591 
293804 
296907 
298198 
300373 


289575 
232449 
285107 
257354 
209989 
291503 
294025 
296226 
293416 
300595 


3902547 
394706 
396854 
308991 


31rr4as8 


392764 
204921 
307068 
309204 
311330 


— 


1 


245266 
247728 
250176 
252610 
255031 
257439 
259333 
262214 
254552 
266937 
269279 
271609 
272937 
2762423 
278525 
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Py 
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EI 
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314754 
z1;507 
3I3970 
z 1905; 
- 3297 46 


zZ1ig66 
314678 
316180 
3418272 
320354 


| 


2 | 


302177 
314289 
316350 
218,81 
32062, 


3 


312359 
51 4+99 
3165595 
318699 
320769 


| 4 


312600 
314710 
zi6809 
3138893 
3 20977 


232219 
324282 


'32633C| 


(328380 
| 330474 


32 2426 
4488, 
326541 
zu858z 
320617 


: 332430 
' 333454 
' 336460 
, 328456 
' 330144 


34242 3 


| 34439 


| 


| J46353 


34+ 8go 5 
350245 
352483 
35408 
356026 
247933 


| 3tof 3p 


361728 
36342 
365485 
367256 
369206 
391068 
3 72912 
43 74748 


kav446- 
378393 


333640 
334655 
335660 
3338636 
3 49512 
442640 
344539 
345349 
3435;05 
3530442 


3323 
324694 | 
326745 . 
3 28787 
3z0819 
232842 
234356! 
336860 ; 
333855 
345841 


322839 
z 24899 
326950 


| 325991 


331022 
39 3944 
335057 
337960 
3 9054 
341939 


323040 
325105 
327155 
3 29194 
2231225 


533 246 
335257 
337260 
239253 
341227 


34:819 
344785 
346744 
3486 94 
350676 


342014 
344951 
34939 
3453 ig 
z529829 


:43212 
343178 
347135 
349053 
ZFIOzJZ 


352370 
354391 
356217 
35302 
[3 65045 
T61917 
2363800 
3555753 
3674g2 
TE9107 


352563 
354433 
256408 
358316 
360215 


352761 
354E85 
256599 
338506 
360494 


354954 
354876 
336799 
353696 
36059} 


362195 
363983 
536586: 
367729 
363587 


3£2294 
364475 
z (6d4.g 
36793 © 
369772 


371233 
273ng96 
374932 
376779 


378580 


374437 
373086 
375115 
376942 


378761 | 


371 E22 
37 3464 
375299 
$771 24 
37554 


— — 


362.4442 
364363 
366236 
368107 
369958 
3718-6 
373647 
375481 
377396 


379124 
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Zi 25423 
314320 
3r7ors 
319106 
32113, 


31 3933 | 313234 


315190 
317227 
319314 
323391 


315340 
317436 
319522 
321 398 


3232572 
325310 
32735 
32939 
331427 


3233455 
325515 
327363 
3 2960r 
231639 


333447 
335458 
337459 
339451 
34 1435 
3434929 
345374 
3473 39 
349278 
357216 


353147 
355068 


35699r |. 


358886 
360783 
362671 
364551 
356423 
363287 
270143 


33 3549 
335553 
337659 
339630 
341532 


371991 
373837 
375664 
377488 


| 379396 


3721075 


374075. 
375846 


377670 
379487 


353532 
355452 
357363 
359266 
36146r 


363048 
364925 
366 796 
gf8659 
370513 


274369 
374198 
376029 
3778 52 
379668 


$13445 
3105$Sg! 
317646 
319739 
2321855 
323471 
326926 
337972 
230098 
3320734 


9 | 


313676 | 
31597625 
317% 54 
319933 | 
J220672 ; 


324077 | 
326131 [ 
328176 | 
23302rt | 


Jz2236 | 


353724 
355643 
357554 
359456 
361350 


363236 
263173 
z66g8; 
3 6884 5 
z 70Eg98 


372544 
374382 
376212 
378034 
379849 


33453 | 
336260 | 
3482537 | 
349246 
342T225 


344196 
346157 
| 348110 
$59954 
3 F19g9 
353916 
355*34 
357744 
369646 
361529 


363424 
367x301 
367 169 
z £9939 
372883 


372728 
374565 
375394 
378215 


380030 \ 
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Brigg's Log rithms, 


| 


382017 
383815 


| | 385606 


287 260 


© | 
380211 | 


I 


389352 
382197 
38 3995 
3385755 
387568 


399166 
350935 
5392697 
3944 2 
290199 
397942 
299674 
421400 
403120 
4248 24 
4- 6549 
498240 
4929933 
411620 
413399 


89343 
291112 
392373 
39 :627 
395374 


399114 
399847 
401573 
403292 
405005 
496710 
408410 
410102 
411788 
413467 


| 392573 


2 


202377 
384174 
385964 
287746 


387923 
389-97 
391464 


393224 | 


394577 
296712 
398451 
400192 
401917 
403635 
495346 


407051 
408749 
410440 
412124 
413802 


414973 
415640 


418301 
419956 


421604 


415140 
416307 
418467 
420I21 
421768 


424882 
426511 
428135 


432969 
434569 


436163 


437751 


423246 


423440 
425245 
426674 
428297 


429752 | 429914 
431364, 


431525 
| 433429 
434728 
436322 


437909 


415307 
416973 
413633 
420256 
421933 
423573 
425248 
426336 
423459 
430075 
431685 
433290 
434888 
426481 


435967 


2076 
41712 

413798 
420451 
422097 


3 |_4 
389754 | 390934 | 
382557 | 332737 | 
384353 | 384533 
| 386142 


386321 
388ror 


389375 
3291641 
393400 
393152 
399936 
396634 
40365 
402989 
493807. 
405517 
427224 
498918 
410608 | 
412292 
413970 


415641 
417396 
418564 
420616 
422261 


423737 
425371 
436959 
428621 
430236 


431846 
433450 
435048 
436640 


438226 1438334 


_——___ 


42390k 
42553% 
427:61 
425782 
430398 
432007 
433610 
43 5297 
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Brigg's L1garithms. 
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7 


|S 


3 970709 
398305 
499338 
492251 
403978 
425688 


407391 
409287 
410777 
41 2.60 
4141;7 
415808 
417473 
419129 
420781 
422426 


424065 
425697 
427324 
4289 44 
430559 


432167 
433770 
435356 
435957 
433542 


331296 
383997 
33,891 
336677 
388456 


3 99228 
391993 
393751 
395501 
397245 
$95 941 
490711 
402433 
494149 
49z858 
4973561 
429257 
410946 
412628 
414305 


415974 
417638 
419295 
420945 
422590 
424228 
425860 
427486 
429106 
430720 
433328 
433930 
43552 

437116 
438700 


381476 
353277 
335279 
386856 
388634 


390405 
392169 
393926 
395676 
3974t8 
329154 
420383 
403605 
40,329 
4c6929 


4907731 
499426 
411114 
412796 
414472 


3516559 
383456 
355249 
367934 
+-LELS i 
390563 
392345 
394101 
395850 
397592 
399337 
421056 
422777 
42 4452 
4061yg 


409395 
4ri233 
412964 
414639 


497900 


413'32 
414806 


416141 
417304 
415460 
42il1l0 
422754 


416308 
417970 
419625 
421275 
422918 


424395 
426023 
427648 
429262 
430881 


43 2483 
434999 
435685 
437273 
433859 


424555 
426186 
427811 
429429 
43 1043 
432649 
434249 
43 5844 


437433 
439017 


410474 
4ibrzs 
+1979Tt 
411439 
423082 
42478 
426349 
427973 

29591 
431203 


| 43 2809 


434409 
436003 
437593 
439175 
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Brigg's Lago ity. 
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275 | 


279 


2d0 
2$t 


275 | 
277 | 
276 | 


Kg 
285 
286 
237 
»2g 
285 


295 
| 297 
| 292 
j 293 
1 294 


232] 
253 


O \ 
439-33 


44 +045 , 


[ 


2 


43949? 


\ 444701 


435504 | £43760 


448756 
459249 
451756 
45333 8 
454%4z 
456366 
457382 


459392 
- 460898. 


! 


4 474362 


447313 
448 361 
459493 
451949 
343471 
454997 
4365trs 
458033 


459543 
4G1ro45% 


402548 
4 '49;2 
465532 
467016 
468495 


699 9 
471438 
47299} 


475016 


439645 


442909 | 4410966 | 441224 
442490 , 442637 | 442793 


[07 
443915 
| 447468 
44915 
459457 
45 2093 
4535214 


455149 
4566797 
458184 
459594 


462697 
464191 
455680 
4671 &4 
463643 


470116 
471555 
4730949 
474598 
475962 


477121 
473566 
4 30007 
431443 
43287, 
45721 
437138 
433551 


men 
478721 
480151 
488586 


482-16 | 


477411 
478855 
480294 
431729 
433159 


434443 
4853863 
487280 


484585 
486005 
437 424 
438833 


$9938 


$4064] 


499999 | 


4992.39 


61198 
——  —- 


3 


43950t 
«4!38r 
442930 
4445'3 
44 bo7r 


455392 
45*821 
458 236 
455845 
4613 138 


4775585 
47%999 
480439 
481872 
433302 


494727 
4386147 
4387363 
483974 


490380 


411538 


433930 


455454 
456973 
453437 
459995 
46 1499 


462997 | 


454489 
465977 
46740 
468938 


4709410 
471878 
473341 


474759 
476252 


477790 
479143 
430582 
48 2016 
483 445 
4544869 
486289 
487704 
439114 


459529 |, 
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«1 s[ 71] 31 D| 
440122 | 440279 | 442437 | 442594 | 4-75? i58 
441695 | 441552 442909 | 442166 | 442323 || 157 
443263 | 443419 | 443576 | 443733 | 443889 | | 157. 
444825 | 444931 | 445137 | 44529; | #45449 156 
444382 | 446537 | 445692 | 44t848 | 447293 55 
447933 | 448088 | 448242 | 448397 448552 | | 255 
449478 | 449633 | 449987 | 4 994 | 459995 | | 13F 
451018 | 451172 | 453326 | 451479 | 451633 | | 25+, 
452553 | 452796 | 452559 | 453914 453165 |] $33 
454582 | 454235 | 454387 [45 +519 | 454692 | | 253 
455606 | 455758 | 455919 [439902 456214 | | 352 
457125 | 457276 | 457428 [457579 | 457731 052 
4336; 8| 453789 | 4589.0 | +5929! 459242 | | 351 
450146 ; 450296 | 469447 | 462597 460748 | | 557 
461649 461799 | 461948 262098 | 461248 150 
463146 4632.26 463445 [423594 | 483744 | | 72? 
464629 | 464787 | 464936 [46505 | 45234 149 
466126 | 466274 | 456423 |466571 | 466719 149 
467608 | 467756 | 467904 |468>5: | 468200 148 
469085 | 459233 | 469380 [459527 | 469675 | | 147 
479557 | 479724 | 470851 479998 | 471145 | | 247 
472035 | 472171 472318 [472464 | 472610 146 
473457 | 4736; 3 | 473779 (473925 | 47407! 145 
474944 | 475090 | 475235 [475381 | 475526 | | 146 
_— 7 475687 | 276812 | 476976 | | 145 
477844 | 477999 4781 23 | 49275 | 476422 145 
479287 | 479431 } 479575 [47979 479863 | | 144 
480725 | 48859 | 481012 [481156 | 481299 | | '*# 
482159 | 492202 432445 [482588 | 482731 143 
433537 443720 | 483872 [484015 | 484157 | | 143 
aF;orr | 485153 | 485195 | 435437 | 485579 | [47 
485430 | 486572 | 485714 486855 | 486997 142 
487845 | 487985 | 438127 | 488263} 488410 4] 
489255 | 489396 | 419537 | 489677 | 439818 | | 141 
499E6r | 490801 | 499941: 49108x | 491223 had 
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| 491362 
492760 
494155 

| 493544 

| 490932 


491502 
492505 
494294 
495683 
497068 


| 498311 
| 499687 
| 501059 
502427 
$03791 


| $95150 
| $0650 
; $07856 

$09202 


| $19545 


498448 
499824 
FOIL: 96 
502564 
$93927 


525286 
506640 
507991 
599337 
510679 


| 514 883 
513218 
514548 
515874 
517196 
$i8514 
$19828 
521138 
$22444 
$23746 
525045 
$26339 
$37630 
528915 
$390200 


$31479 
$32754 
£34026 
$35294 
$36558 


512017 


2 


494642 
493940 
494433 
495322 
497206 
4983586 
499962 
$91333 
$02700 
z040t3 


$235421 
$96773 
goFtz5 
$99471 
510813 


5$I2150 
513484 
514813 
$16139 
517460 


i: 


+ | 


491782 
453179 
4$34572 
425960 
197344 
49872 4 
$999gg 
$01470 
502835 
304199 
395557 
$06g1 1 
503260 
509606 
$10947 
5122354 
513617 
514946 
$16271 
$17593 


518777 
$2900g0 
$21420 
$22705 
$23.4006 


$25174 
526468 
$27759 
$2924 
\ $3932 


525394 
526598 
527488 
$29174 
539456 


$1890g, 
$20221 
$21530 
$22935 
$24136 


$26727 
538016 
$2930 2 
$39584 


$25433] 


491922 


493319] 


494711 
496099 
497482 
498562 
$00:36 
$01607 
522973 
324335 
$55692 
$$7046 
Sc$395 
$09740 
FrHIngi 


$12447 
513750 
$5079 
$16403 
$17724 
$1 9046 
520352 
$21661 
532966 
$24266 


$25<63 
$26856 
$28 45 
529430 
$30712 


534607 
532882 
$34153 
$35421 
536685 | 


$31734 
333999 
534250 
$35547 
$3611 


$31862 
$:3136 
$34427 
$35674 
$36937 


| 


$3198g 
$3126z 
$34534 
535800 


$3796z 
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Brigg's Logarithms. 
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4920621 
493458 
494350 
4962137 
497621 


6 


4922cl 
493597 
494959 
496376 
4977359 


7 
492341 
493737 
495128 
495 514 
497897 


Ml 


p 


49 2481 
493576 
495267 
495553 
398035 


493 999 
$00 374 


| 5391744 


$03109 
$24471 


499 137 
$0OFLIT 
goi880 
$93246 
504607 


499275 
500648 
502017 
503382 
504743 


49941 2 
500785 
FO2IFþ 
$03 515 
504478 


499550 


$02922 
$022y0 
503654 
5$9,5014 


5o;828 
07181 
598530 
509874 
$11215 


LELIL 
513883 
F153 en 
516535 
gi7855 
$I947I 
$20483 
$21792 
$2 3996 
$24396 
$25692 
526985 
$28274 
295149 
$309 40 


532417 


$33394 
$3+#661 


$35927 


| 537189 


506099 
$07451k 
508799 
$IO143 
511482 


596234 
507586 
So893z3 
$19277 
FI1GI6 


512818 
$14149 
$15476 
516800 
$1819 


$193903 
$29614 
521922 
$23 236 
$24526 


519434 
520.745 
$2 053 
$23356 
524656 


$12951 

$1T4252 
51560g 
516932 
518251 

519566 
520876 
$2218z 
523486 
524785 


F25822 
$27114 
5 28402 
529687 
530968 


$25951 
$27243 
528531 
529815 
£31095 


$26081 
327372 
528660 
$29943 
$30223 


$96379 
$07731 
$09068 
JIO4LT 
$11750 


513084 
$14415 
$15741 
517064 
$1828: 
$19697 
$21007 
$22314 
$23616 
$24915 
£26710 
$27501 
528788 
539272 
$3T351 


$32245 
$3351r8 
534787 
536053 
$37315 


$32372 
$33645 
$34914 
$35179 


$3 2500 
$33772 
$35941 
536396 


$37441 | 537567 


532627 
$33999 
$35467 
$36432 
$37693 


| 
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140 
119 
139 
[39 
38 


Brigg's Logarithms. 


(37819, $37945 


539976 


. $42329 


$41579 
542325 


539292 
$492455 


$4172 þ 


542950 


2 


$3997 
$39327 
$425%0 
541829 
$4397% 


3 
539197, 
$39432 
$42795 
$412453 
$+3199 


544-268 
$45 397 
546543 
$43775 
549993 
550228 
551459 
$526683 
553835 
555929þ 


556303 
$57597 
538709 
559907 
F61101 


544192 
$4543 
546666 
547398 


$;9126 


$5: 351 
$51572 
$5279) 
5 549204+ 
<F521IF 


556423 
$$7527 
$538329 
560026 
S6LI221 


5443346 
$4555S5 
545729 
548021 
$49249 


562293 
563481 
564666 
565843 
$67026 


$62412 
$636%0 
564.784 
$65966 
567144 


544440 
345678 
F469} 
48144 
49371 


562650 
563837 
F65OLL 
$66202 
$67579 


568202 
$69374 
$70543 
$71799 
$72872 


568319 


$C9491 
$79660 
$7132 5 
$72 988 


$74031 
$7518 
$76341 
577492 


578639 


$72:47 
$75393 
$76457 


$77607\5 


$78754 


$656554 
$6972 5 
570891 
572058 
$73220 


$74379 
$75 514 
$76687 
$77836 


578983. 


i 
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Brigg's Logarithms. 


5 


6 


| 


7_ 


8 


539445 
$39793 
5492955$ 
543203 
$43 447 


544685 
$45925 
$47139 
5433839 
549616 
5503430 
$52939 
553275 
554489 
555599 
5355995 
558108 
$593935 
560504 
5615693 
562837 
$64074 
$$5237 
$56437 
S761 4 
$687 55 
569959 
$71125 
572291 
$73452 


$3857+ 
539529 
$410059 
$42327 
$43571 


$3 6099 
539954 
541295 
$42452 
543595 


53 v825 
$42079 
542332 
542576 
$43820 


- 


$33951 
540224 
$41454 
$42701 


5439443 


$44913 
546049 
547282 
548512 
$49739 
550992 
S52151 
$53398 
554610 
555820 


$44936 
$46172 
$47425 
$4635 
$49361 


545960 
$452 96 
547529 
$48758 
549934 


545183 
546419 
$47652 


| 54888T 


F50176 


551984 
552303 
$5359 
$54731 
355240 


551206 
$5 2415 
$53549 
554353 
FF$IGT 


557226 
558228 
559428 
$60624 
$6181” 


557146 
5538349 
$59548 


560743 
$61;36 


$37267 
553359 
$59667 
560863 
£62055 


$63099 
554192 
565376 
566555 
567732 


c68g0Og 
570075 
$7124} 
$7247 
573 568 


$7451 » 
$75755 
$75987 
578056 


q 


| 579212 


$7 +725 
373889 
$77932 
$78181 
$73336 


$63125 
$6431: 
565494 
$66573 
$67849 
$5902 3 
570193 
$71359 
$72323 
F $7343 4 


$7 4541 
$75996 
| 577117 
| $7829 5 
| $79 441 


| 


5632344 
564429 
$65612 
566791 
$67967 


531328 
$52547 
$$53762 


$54973 
556132 


$57387 
5358539 
5 $9737 
560 g92 
$62174 
$63362 | 
$64548 
$65730 
566929 
$6808 z 


$69357 
$79 426 
$715 g2 
$7275$ 
$73915 
— 
$75074 
9761226 
$77377 
5"8525 
579669 
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1 


$79784 
580925 
582063 
583199 
584331 


5798 g8 
5$10:9 
582177 
$3312 
5864444 


550012 
58453 
582291 
583425 
584557 


585461 
586587 
587711 
588432 
589950 


$9SIo6yg 
$92177 
$93 256 
594392 
$95496 


$96597 
597695 
598795 
59988; 
600973 
603060 
623144 
604226 
605305 
606381 


— — 


607455 
608526 
609594 
610660 
611723 


612784 
613842 
614897 
613950 
617000 


585573 
586700 
587823 
558 944 
F9006T 


385686 
586812 
587935 
589055 
92173 


$91176 
5922688 
$93397 
594593 
195506 


$96707 
597825 
598900 
599992 
601082 
60216% 
603253 
604334 
605413 
606489 
697562 
608633 
609701 
6107697 
611829 
612890 
613947 
615003 
Cx6055 
617105 


$91237 


| 


596927 
598924 
399119 
6002T0 
601299 


602386 
603469 


2 1604559 


6O5628 
606704 


607777 
608847 
609914 
GIO979 
612042 


_—_ 


F9I5JIO 
592621 
$93729 
594834 
$95937 
£97937 
598134 


14.4 


6978684 
608954 
610051 
611086 


612148 


613101 
614159 
C15213 
616265 
61721% 


613207 
614264 
615319 
616370 


617420 
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Brigg's Logarithms. 


1679-7 | © Ef Di 
$2 8046 80583 | 580697 Fboyrrf j 114 
Les "$1608 $2982 581836 521930 114 
582631 | 582745 | 582859 | 532972 | 5 _—_ wy 
583765 | 583879 | 583993 | 534105 | 53421 -_ 
504896 | 585009 | 585122 585235 585348] | 323 
$6024 | 586137 | 586250 | 586362 | 586475] | 372 
Do 587262 | 587374 587486 527.599 kh 
588272 | 588384 | 588496 5$8608 | 533720 _ 
589391 | 389503 | 589615 | 589726 | 589838 by 
599527 | 592619 | 590735 | 592842 | 592953 | | 2th 
591421 | 591732 | 591843 | 591955 592056 (| JT, 
Cs 592843 | 7 $3064 | S93175F (| VUY 
593842 | $93959 | 594961 | $9417! $94282 || 111 
$94945 | 595955 | $95165 | 595276 $9306 = 
| $96047 | 596157 þ 596257 | 595377 | 599487 || 112 
| $97146 | 597256 | 597366 | 597476 | 597586 | | 109 
[598243 | 598353 | 598462 | 598572 | 593681 09 
$99337 | 599446 | 599556 | 599665 | 599774 9 
600428 | 600537 | 600646 | 6090755 600864 | | 199 
601517 [601625 | 601734 601843 601951 109 
ge [erm 602819 602928 60303s 10g 
| 60; 34 | 603 992 | 694910 604118 po 
604766 | 694dg4 | 604982 | 625099 6og19p]] 19 
605843 | 60595) 606259 | 626166 606274 | | 197 
606918 | 607026 133 | 697240 607348 | | 227 
607991 | 608098 | 6Weog | 608312 603419 | | 197 
609960 | 609167 | 60927FÞH29381 | $99488 | | 197 
610123 | 610234 | 610341 | $19447 | 619554 | | 197 
611192 | 611298 | 611405 G1r51t| 514617 106 
612254 | 612360 | 612466 | 612572 | 612678 106 
613313 | 613419 | 613525 | $13639] $13736 106 
614379 | 614475 | 614581 | 614586 | 614792 195 
615424 | 615529 | 615634 | 515749 | 615845 | | 195 
61647; | 6n6580 616605 | £10796 616895 | | 195 
617524 | 617629 | 617734 1617839 | 617943 | ] 105 


Briggs Logarithms. 


mon, 


N | d Tin | 2 8 $ 4 
415 | ' 613048 Gu81zz | 64d237 61836. | 618466 
415 | 619093 | G19198 f 619372 | 6Tg,06 | 619511 
417 | | 620135 | 620240 | 620344 | 620448 | 620552 
418 | | 621176! 621280 | 6213834 | $2 1488 | 627582 
419] | 622214 | 622318 | 622421 | 622535 | 622628 
420 | | 623249 | 623353 | 62:456 | 623559 | £236"3 
431] | 623282 | 624385 | 624488 | 624391 |] 6249; 
423] | 625312 | 623415 | 625518 | 625621 | 625724 
23 626340 | 626443 | 626545 626648 }] 626951 
424 | | 6:97366 | 627468 | 627571 | 6:7573 | 627775 
425| | 628389 | 628497 | 625593 | 628695 628797 
426 629410 629511 6295r3 629715 629819 
427 | | 630428 | 630530| 639631 [610733 | 633535 
423 631444} 631545 | $37647 631748 | 631549 
429] | 632457] 6325359 | 632670 | 532761 63:863 
430 | | 633408 | 633569 | 633672 {627713 | 633872 
431 | | 634477 | 634578 | 634679 | 534772 | 5:4880 
432| | 635.484 | 635584 | 633685 | 635785 | 635886 
433 | | 636488 | 636588 | 636688 | 634789 6:6885 
434\ | 637499 | 657599 | 627690 | 537790 | 637699 
{ [435 | | 638489 | 635589 | 638/ 8g | 635709 | 63858 
| 435| | 639486 | 639586 | 63966 | 5; 9985 | 67,0885 
| 1437 | | 642484 | 640581 | 6;0680 | 642779 | 64987 v 
| [1438] | 641475 | 64157; | 641672 | 641791 | 641871 
| $4329 | | 642455 | 641563 | 64:662 6 42Þ6 1 | 642860 
144 | | 643453 | 6435511 643650 | 643749 | £43" 47 
(447 | | 644439 | 644537 | 6:4636 | 644734 | £44432 
' 144 645422 | 645521 645619 | 647717 | 645845 
| 443 $46404 | 646502 | 646600 | 644698 £46796 
[244 | | 647383 | 647481 | 647379 | 547676 | 647774 
| [445] | 648360 | 648458 | 6,8555 | 648653 | 648750 
| þ##*| | 649335 | 649438 | 649530 | £49627 | 649724 
| 447 630308 | 650405 [65502 | 65O5gg | 650656 
| 8 | 
| 144 CHODE8 1 EIEITS 3 E30473 Cergtg | 6527566 
[449 | | 652246 652343 1652440 $52356 65263% 


— 


I 


oy —— D—_ 


A. 


| Briggs Logarithne. 


I I I I "I 


6 8 9 11D 
618z721 | 618676 | 618750 618364 | 618y$g] | 165 
619645 | 019719 | 619824 | 619928 | 620032 | | 194 
620 +36 | 620750 | 620 364 625968 | 621092 | | 194 
621695 | 621799 | $21/9 622097 | 622110 | | 104 
632722 | 622335 | 622939 623042 [623146 194 
623766 | 623869 | £23973 624276 | 624192 | | 203 
624 798 | 62401 | 625994 625107 | 62520 103 
6253827 623929 620932 626.35 $2623 10} 
G26853 626959 627958 627161 627263 ro 
C2757 | 627 +80 | 628982 | 625185 628287 | | 192 
£20990 6290902 | 6291+ 62926 | 629308 | | 102 
629912 | $,9-21 639123 | 63-224 | 639326] | 103 
630936 | 631038 | 631135 631241 | 631,42 | | 102 
631951 | 633052 | 633153 | 632255} 632355 | | 704 
632363 | 633064 | 63316; |$33266| 633367] | 191 
| 633973 | 634274 | $34175 | $34276| 634376 | 139 
624/81 | 635081 | 63518216 z523z 635383 | j100 
635986 | 636087 | $35187 | $36238| 635368 | [499 
626989 | 637959 637189 | 63 289] 6373230 | | 190 
637990 | 638290 | 638190 638239] 633389 99 
639986 | 639588 | 639188 | 639287] 629387 | | 99 
639984 | 64208, | 549153 | 649-83] £49382 | | 99 
642978 | 641097 | £41477 | 641276 | 641375 99 
641970 | £42969 | 542168 | 642267 642366 99 
642959 64398 643456 £43255 643 254 99 
643940 | 644944 644143 | 644242 | 6443 40 93 
644,31 | £45029 | 645127 | 643226 | 645324 || BÞ 
£45913 | 646011 | 646108 646 : 08 | 646306 g8 
646894 | 646992 | 64789 | 647139 | 647285 || 98 
647892 | £47 969 | 43057 | Eq8165 | 648253 y8 
(4343 | 648945 | £49043 | 643140 | 649337 || 97 
64983 1 | 649919 | 650916 | 650413 | 652210 || 97 
65079z | 650892 | 650987 | 652084 | 651481 || 97 
59762 [651859 £51956 654053 652150 97 
653730 \653326 ©632933 "653019 6531161] 97 


Brigg's Logarithms. 


— 


O 


653212 
654176 
655138 
656098 
657056 
658011 
653965 
659916 
660865 
661813 


662758 
663701 
664-642 
665581 
666518 


667453 
668386 
669317 
6702445 
671173 
672098 
673021 
673942 
674861 
675778 
676694 
677607 
6768518 
6794-28, 
680335 


681241 


682145 
68 


683947 


634645 


653309 
654273 
655234 
656194 
657151 


2 


653405 
654369 
655331 
656290 
657247 


6581957 
659960 
G6O0Tmnl 


660960. 


6619097 


658292 
6FSg155 
660106 
661055 
662002 


= 


W— 


4 


653502 
654465 
655427 
656386 
657343 


653598 
654562 | 
655523 
656481 
657433 


658298 
659250 
660201 
651150 
662096 


662852 
653795 
664736 
665675 
666612 


667545 
668479 
669410 


679339 
671265 


672190 


662947 
663889 


663041 
663983 
664924 
665862 
6669799 
657733 
668665 
669596 
670 524 
671451 


6533293 
659346 
659296 
661245 
662191 


663135 
664078 
665018 
665956 
666892 
6678526 
668758 
66968g 
670517 
671543 


672375 
673297 
674218 
675136 
676053 
676968 
679841 
678791 
679790 
680607 


G81513 
682416 
683327 
684217 
685114 


072467 
6733-0 
694310 
695228 
696145 


677059 
677972 
678882 
679791 
680698 
681603 
632506 
633497 
684307 
685204 


Brigg's Log arithms. 


| —_ 


5 


F 


6 


7 


8 


9. 


653695 
| 654658 
655619 
656577 
657534 


| 653791 
654754 
655714 
656673 
657629 


653883 
654850 
655710 
65769 
6537724 


653954 
654945 
655906 
6563454 
657829 


654080 
6 55942 
656092 
656959 
657916 


[655458 
659441 
660391 
661339 
662235 
| 8663230 
| | 664172 
665112 
666059 
65698, 
667920 
$63352 
669752 
670710 
671636 
672560 
673432 
674402 
675340 
676236 


666143 
667079 
K68013 
668945 
669374 
6790502 
671726 
672653 
673574 
67449 + 
675412 
6763 28 


67715” 
67806z 
678973 
679582 
680789 


677243 
678154 
679064 
679973 
680879 


668106 
669038 


658774 
659726 
660675 
661623 
662.469 
663512 
6544534 
665394 
666231 
667266 
668199 
669131 
699069 
670988 
671915 
672636 
673758 
674677 
675595 
676511 


697424 
678336 
679246 


681060 


C81693 
682596 
, 683497 
684396 
585294 


681784 
683686 
683 387 
684486 


635383 


681874 
682777 
683677 
684576 
635473 


631964 
682857 


634666 


635563 


680154] 6 


681967 | 


638850 
6598-1 
660771 
661718 
662653 
663607 
664543 
653487 
6 6424 
667159 
658233 
6692374 
$70153 
671080 
67:02 5 
072929 
673850 
674/769 
$7 5687 
67660 : 
679516 
674427 
6793 37 


tt 


— 


. Brigg's Lygarithns... 


(© 


E 1 


2 


68 17 4, 
686636 
687529 
688420 
689309 


c85831 
686726 
687618 
688599 
686398 


6921 96 
at 


2.065 
693727 


690 285 
691170 
692053 
7 | 692935 
6938r5 


685921 
686815 
687707 
£88598 
639486 


69037 
69125 
692142 
693023 
693903 


694 505 
695482 
6963466 
697229 
698101 


694tg3 
E9 5670: 
696445 
697317 
65681883 


698970 
69,833 
790704 
721568 
722430 


693057 
699924 
700790 
791654 
792517 


694781 
693657 
696531 
697404 
698*75 


69914 

ets. 
709877 
701741 
Jo260 3 


699211 
900098 
J00963 
901827 
70263g 


703291 
7.4151 
705003 
795864 
706718 


1707570 
708421 
729270 
Tlolt7 
710963 


723377 
724236 
Jo059g4 
795949 
706 


70765$ 
J0$ 506 
799455 
710293 
Tiiogs 


793463 
704322 
795179 
703038 
706888 


707740 
708591 
709440 
199 287 
7IIT32 


7929231 
720400 
795 265 
J0C 12g 
706974 


903635 
794494 
705350 
706296 
707059 


707826 
708676 
799534 
7io371 
711319 


71 £807 
712650 
713491 
714330 
715167 


7ri8dg2 
712734 
713575 
7i44r4 
Jig 251 


711975 
T123r8 
713659 
714497 


TI5335 


71 2060 
712903 
713742 
7igss1 
715415 


J2O079g91nml 
J08961 
7og609 
710456 
TIr;0r 
T1214, 
512986 
713836 
7T 14665 


7r55or 


—— © 


© m——— 


= 
: / % 
” 
"I. 


Brig g's Logarithms. 


C 


T5 |16|7 [8 [9 \|D 
-- I] 686185 | 686279 | 686368 | 6864.58 | 686547 89 
687083 | 587172 | 687251 | 687z51 | 687440 89 
(87975 | 688064 688153 | 688242 | 6883 31 3 
688865 | 688953 | 639942 | 689131 6892:0 89 
689753 | 689841 | 6389930 | 690019 | 699107 89 
6905 39 | 690727 | 690816 | 690g05 | 690993 39 
691524 | 691612 | 691706 | 691789 | 691877 88 
692406 | 692594 | 692583 | 692671-|692759{} | 88 
693287 | 693275 | $93453 | 6,3554 [693639; | 38 
£94166 | 694254 | 694342 | 694430 | 694517 88 
695944 | 695131 | 695219 | 695307 [695424] | 83 
695919 | 6960c7 | 696094 | 696182 £96270 87 
696795 | 696880 | 695968 | 697055 [697142] | 87 
697665 | 697752 | £97839} 697926 | 598914] | 57 
698537 | 698622 698709 | 698706 698883 87 
699404 | 695491 | 699578 | 699664 | 599751 | | B7 
700271 | 700358 | 7320444 | 709531 [790617 87 
701136 | 791222 | 79: 309i 791395 | 701482 85 
701999 | 792086 | 792172 | 702238 [70234g] | 3s 
702861 | 792947 | 703033 | 7931191703295} | 86 
| 703721 | 703837 | 793893 | 703979 [794265] | Bs 
| 704579 | 794665 | 79475r | 704837 [704922 86 
| 705436 | 705522 | 795607] 705693 [705778 | | 8s 
796291 | 706376 | 706462 | 706547 1706532} | 8; 
207144 | 707229 | 797315 | 707400 7274851 | 8s 
707996 708081 | 798166 | 708251 [708336 | 85 
708846 | 728931 | 799015 | 709100 [709185 | By 
709694 | 709779 | 709363 | 709948 [710033] 85 
710540 | 710625 | 719710, 710794 710879 8 
711385 | 711469 | 711554 ; 711639 [711722 | 84 
71222) | 712313 |712397 | 71248; [7:2566 | 84 
713070 | 713154 | 713238 | 713323 [7134097 | 84 
713910 | 713994 | 724978, 714:621714246 | 84 
714749 |,714533 714916 715000 | 71,084 | 84 
1715586 [715669 "715753 | 715836 715920, | 84 


— 


Briggs Logarithms. 


Ce. 


4 
ti o-Jij" 1 213-1 4:7 
520 | | 715903] 716087 (715170 [71044 | 716337 
521] | 7168 8] 716921 [717294 | 717088 | 717171 
522 | | 717671 | 717754 | 717337 | 717920 | 718003 
$23 | | 718302 | 718585 | 715568 | 918751 | 718834 
$24] | 719331 | 719414 | 719497 | 719530 | 719663 
525] | 720159] 720242 | 729325 | 720407 | 720490 
526 | | 729986] 724068 | 721151 | 721233 | 721316 
52 721511 | 7208g3 | 721975 | 722058 | 722140 
$281 | 722633] 722714 722798 T2288 1 732963 
$29| | 7234+6 723438 | 723920 | 723702 7237984 
530] | 724275 | 724355 | 724442 | 7:4522 | 724603 
531 | | 725092 | 735195 | 785258 | 725340 | 725423 
332 | | 725912 | 725993 | 729975 | 726156 | 726238 
533 | 47257 27 | 726809 | 726390 | 726972 | 727053 
$2874 727541 727623 | 72770+| 727785 | 727866 
{ 535 | [728354 728435 | 725516| 728597} 728678 
$35 | | 729165 [729246 | 729337 | 729408] 729481 
537 | | 729974 | 739955 | 739135 | 739217 | 730298 
539 | | 730782 | 7390363 | 732944] 531024 | 731105 
539 || 731589 | 731569 | 731759 731830 | 731912 
540 | | 732394 | 73 247% | 732555 | 732535 | 732715 
SH | | 733197 | 733278 | 733358] 7 33438 | 7334538 - 
$42 } | 733999 | 734279 | 234159 | 734240 | 734320 
543 | | 734800 | 724880 | 734960 | 735040 | 735120 
5443 | | 735599 | 735679 | 735759 | 735838 | 735918 
$45 | | 736397 | 736476 | 736555 | 736635 | 7337195 | 
546 | | 747193 | 787272, 737352 | 737431 | 733542 
547 | | 739987 | 73806 | 738146} 738225 | 738305 
548 | | 738731 | 738860 | 738939 | 739018"] 735197" 
549 | | 739572 | 739651 | 739732 | 739810 | 73988p- 
550 | | 749363 | 749442 | 749521 | 769599 | 749678 
551] | 741152 | 741239 | 741309 | 741388] 741467 
552} | 741939 | 742918 | 742096 | 742175 | 742254 
553 þ | 742725 742804 | 742882 | 74296T | 743039 
554 1743519 74-3588 | 743667. 1743745 | 743323 


ad. 


——————_—_—_—_ 
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Brigg's Log arithms. 


w] 


8 


9 | 


715421 
71 7254 
718086 
718917 
J153745 


716504 
717333 
718169 
719000 
719828 


720573 
721398 


| 22322 22 


723245 
7:3856 


720655 
721481 
722395 
723127 
723948 


724585 
725503 
(I 

21734 
727948 


724757 
725585 
726401 
727216 
728029 


123759 
719579 
730378 
931186 
T31991 


73 :796 
733598 
714490 
735199 
135998 
735795 
937599 
$333834 
$39177 


939968 


728341 
729651 
739459 
7231266 
T32072 


732876 
733579 
734430 
735279 
736078 


73%874 
737670 
738463 
739256 
740047 


| 


| 716588 
717421 
\ 718253 
| 71 9083 
TIg99T1 


720738 
T3 1563 
72287 
723209 
: 724230 


716671 
717504 
718336 
71916 
119994 
720821 
721646 
722469 
723291 

24112 


| 724849 
| 723667 
, 726483 
| 737297 
723110 


113922 
| 929732 
739340 
730347 
732153 


932955 
1733759 
734550 
735359 
73*157 


7249310 
725748 
726564 
727379 
728191 


715754 
717387 
718419 
719248 
720077 
72090} 
721728 
J22552 
753374 
724194 
725013 
725330 
27266 46 
727460 
T2273 


7299093 
729813 
730621 
731438 


| 732233 


72-9034 
72989; 
7 ,0702 
731508 
932313 


733937 
733132 
734549 
735439 
736237 


733117 
733919 
1 34739 
735519 
736317 


| 735954 


7377149 


| 738543 
| 73933$ 
| 749126 


#49757 
741546 
942332 
743118 


1399217 


740836 
741624 
742411 


737034 
737329 
9386 22 
739414 


749205. 


737113 
731908 
738701 
739493 
7 49254 


740915 
741703 
742489 
743275 


744058 | 


149994 
7417%3 
742568 
743353 


744136 


741073 
741860 


—— 


4 


_— 


Iz 


C 3 


Briggs L » R : 4 


Brigg's Logaithms. 


O 


744293 
74 ,975 
T5355 
746634 
747+%12 
746188 
143963 
749736 
75058 
751279 
7532045 
752816 
753583 
754343 
755102 
755375 
75655,6 
757396 
758155 
758912 


769422 
761196 
761928 
762679 


759668 


J 


74437! 
| 745153 
745933 
745712 
| 747.489 
| 743266 
749049 
749514 
759536 
751355 


_ 


3 


744 449 
745231 
746011 
7457904 
7475 67 


7445 45 
743 399 
745039 
74 5368 
747545 


743343 
749178 
749891 
750663 


[51435 


749 421 
749195 
749968 
750740 
73J15r0 


752125 
752893 
753650 


754425 


755189 | 


7)2202 
/52970 
753736 
/$ 4591 
755255 


752279 
753947 
753813 
754578 
7) $341 


735417 


T55951 
T537+72 
758230 
759743 
751251 


763428 
764176 
764923 
765669 
766416 
767156 
767898 
768638 
7TE9377 
779115 


793593 
764251 
7649$8 
765743 
766437 


| 756027 
756712 | 756708 


757548 


758306 
758588 | 755053 


755103 
756864 
757624 
753392 
759139 


756172 
756949 
757109 
7584.58 
759214 


| 759019 
76c498 | 760573 
| 961326 
762203 | 762078 
762754 | 752829 


i 963578 


764-326 
7650972 
763818 
766561 


759894 
760 £49 
761402 
162153 
76 2904 


739979 
759724 
161477 
762228 


762978 


753653 


754490 


76 5147 
765892 
766636 


753727 
764415 
765224 
765966 
766710 


767,72 
7637 12 
769451 
770 13g 


767230 | 


76 7394 
758045 
7685 86 
769523 
770263 


767379 
768 120 
768360 
769599 
760336 


75745 

ob 
768934 
769673 


770419 


p—_— — —R_ 


Brigg's Logarithms. 


— 


5 


6 


w-| 


8 


7.464 
745455 
| 746245 
$747023 
747%c0 


7 +4762 


T4543 
745323 
747 ' T1 
747377 


Tigs76 
7493509 
750123 
750894 
751664 


752433 
7583200 
753966 
7354739 
LEEheas 
759256 
757916 
T537775 
753532 


759290 


743633 
74 9427 
259200 
759971 
751741 
752509 
753277 
254042 
754507 
735579 


756332 | 
757092 | 
757851} 
758609 | 
759466 | 
7-O12T | 


760875 


761627 


762378 


763123 
= 
753877 | 


754624 


Lat Lan 
"766 MIS 


766859 
767601 
768342 
769083 
769820 
77*9S5T 


744340 
245621 
746401 
747779 
7479553 
74873" 
749594 
150277 
751948 


757169 
737927 
753685 
75 9441 
760196 
760950 
76 1792 
7624c 1 
763 03 


76 3352 
764699 
765445 
766199 
766933 
727075 
768416 
769136 
769894 
770631 


| 


7 44919 
745699 
746479 
747236 
743033 
748808 
749582 
759354 
751125 
751895 
752603 
7 $3432 
754195 
754960 
T55722 


7564834 
257244 
758003 
758761 
75917 
7690272 
7601026 
761778 
762529 
76 3278 


243777 
7465 56 
74733+%. 
7481 15 


748335 
744,659 
759431 
751204 
JSI97Y 
752740 
753506 
951272 
755936 
73799 
756560 
757:20 
758079 
758336 
259592 
760347 
76troq 
76185; 
76 :604 
703333 
764191 
764-34.S 
765594 
766338 
767082 


C 3 


| Brigg's Logn Ithmss 


_— 


_— 


= 4 


Nite f 21] 2 3 4 

599! | 7,0652 | 770326 | 772999 | 771973 1771146 
Sor{ | 777157; [772061 | 971534 | 771480d 772981 
592] | 772332 | 772395 | 772468 | 772544 | 772615 
593 | | 773955 | 773128] 773201] 773276 | 773348 
| 59+ 773786 | 7733860 | 773933 | 774996 775079 
5g5 | | 774517 | 7743991 7746631774736 7745-9 
596 | | 775346 | 775319 | 775392 775455 775338 
597 14 775974 | 775047 | 776122 | 776193 ; 776255 
598 | | 775701 | 976774 | 776846 | 776949 | 776992 
$99 | | 77747 | 777499 [777572 | 777644 |777717 
602 | | 778151 | 778224 [778296 | 778368 | 775441 
cor | | 7783874 |} 773949 | 779019 | 779991 | 779163 
602 | | 779596 | 779959 | 779741 | 779813 | 779885 
603 | | 780317 | 789389 | 780462 | 740533 | 780605 
694 | | 781037 | 781109} 931182 | 781253 781324 
605 | | 9761755 | 761827] 78n399} 781971 792042 
606 | | 782473 | 722544 | 782616 | 732683 [7382759 
697 | | 983189 | 783260 | 9583332 | 783403 | 733475 
608 | | 583.904 | 783975 | 784046 | 784118 | 734189 
629 | | 744617 i 784689} 784760 | 734831 | 724992 
610 | | 785330 | 755401 | 785472 | 785543 | 785615 
611] | 736041 | 986112| 786183 | 786254 | 785325 
612] | 786751 | 7$68:22| 786893 786964 | 737935 
613] ; 787462 | 787531 | 787602 | 787673 | 787744 
614 788163 | 788239 | 788310 | 788381 788451 
615 788575 | 788946 | 789016 | 7389987 769'57 
615 | | 739521 | 789651] 789722 | 789792 | 785863 
617 | | 790285 | 790356 | 790426 | 799496 | 799367 
618} | 7gog#8 , 791059 | 791129 | 791199 | 791269 
619 | 791591 | 791761| 7gr83u (791991 | 791971 
$11 | | 792393 292452 | 792532 | 792692 | 792671 
6221 | 793092 | 793162| 7943231 | 793301 | 793371 
623 | | 793792 | 793563 | 793930 | 7949029 | 794970 
624 | | 794483 | 794559 | 794627 | 794697 | 7947%7 
(525 1] 795185 { 7952541 7953241 795393 795463 | 


% > 9©—_ 


A 


Brigg's Logarithms. 


s | 6\7| 8] 9 ||D 
771234 | 794293 | 774367, 771440 | 771514 || 7+, 
771955 | 772028 | 772102 | 772175 | 772248 73 
772588 | 772362 | 772835 | 772998 | 77298r || 73 
773421 177349+ 773567] 773540 | 7737'3 || 73 
774152 | 7743225 | 774298 | 774371 | 774444 | | 73 
774632 | 774955 | 775928] 775100 | 775173 73| 
775610-| 9756383 | 775756} 775829 | 775997 | | 73 
776338 | 776411 | 7764834 7:6556 | 776629 || 73 
777064 | 777137 | 7773929 | 777232 | 777354 | | 754 
777789 | 777862 | 777934 | 773006 | 778073 || 7: | 
773513 | Trasss | 77%658| 778775 | 778802 || 72 
779236 | 779308 | 779380 | 779452 | 779524 | | 7%: 
779937 + 770029 | 789101 | 9890173 | 750345 72, 
780677 | 780749 | 780821 | 789853 | 782965 | | 72 
781395 | 781468 | 781540| 781612. | 781684 | | 72 
Td2zri4 | 7592186 4 pa 742329 | 752,01 72 
782831 | 782902 | 782974] 783046 | 783117 | | 72 
783546 | 783618| 733689 | 383761 | 783532 71 
784261 | 784332 | 784403] 734475 | 724546 | | 57 | 
784974 | 785945 785116] 785187 | 785259 || 77 
785686 | 785757} 785828 | 785899 | 783979 | | 7 
78 -295 | 786467| 786538] 786609 | 786£50 71 
+87106 | 987197 | 787249 | 787319 | 787399 | | 77 
787815 | 787885 | 787956] 788027 | 758298 71 
7 8;22 783593 738662 | 788734 | 788304 | | 71 
989228 789299 789369 | 789440 | 759510 | | 71 
709933 799200, | 790974 | 799144 | 7972515 70 
290637 | 790707 | 799778 | 790848 | 7929158 | | 70 
791240 | 791410 | 791430 | 791560 | 791620| | 70 
792041 | 79231rr | 79248 | 792252 295] 70 
792742 792012] 79265: | 79295 3022\ | 70 
79 44r! 793511 | 793581 | 793651 7937:1| | 70 
794139 | 794209 | 79,379. | 794349 | 794418} | 79 
724336 794906 | 794975 | 715045 | 795119}. | 70 
| 795532 , 799602 795672 1 795741 795810 70| 


—— 


Gy 


Bripg's Loganithms. 


| 


CF 


—_ 


rats Q, © Q\ 
Þ0 cy 
Sv oGow © vw 


, 
—— 


O 


795880 
796574 
| 797268 
797960 
793551 
799347 
809429 
800717 
801404 
802059 


$22774 
827457 
824139 
894821 
fFogcor 
$o6182 
$968 58 
307535 
858211 
808236 
829560 
810223 
310g04 
81x57, 
$1245 
$r2973 
813587 
814243 
814913 
$1557% 


816241 
$169" 4 
$17565 
$132 26 
813885 


I 


a 


795949 
7966+ 
757337 
793029 
793720 
799403 
$o 0g8 
800789 
80 1472 
$02158 
$2284 
3O3F2F 
"64103 
804885 
$05569 


$05248 
306926 
827623 
608279 
c039:3 


$096 27 
$19:91 
810971 
3116 2 
812312 
8129% 
813643 
814314 
814980 
815641 
$16 241 
$19994 
817565 
318226 
$15%85 


796013 
796713 
7 97426 
7g930g8 
798789 
799478 
802 167 
8208 54 
8215417 
Jo :225 


3 


ny6088 


; 7967862 


797475 
798167 
T9Y858 
799547 
$002 36 
800923 
801609 
802295 


$02910 
503 594 
£04276 
80 (957 
805637 
$06316 
£06993 
80:6;0 
8c8346 
$0902 1 


$02979 
$03662 
504344 
805025 
805705 


806384 
8059061 
to7g 3 
808,14 
8ogo88 


$c9694 
819367 
$1:1039 
811709 
£12379 


$13047 
813714 
$14381 
815046 
815771 
816374 
$170365 
$176g8 
818358 
819917 


80976. 
810434 
$11106 
811776 
812445 
$13 H14 
813781 


814447 |; 
T; 
; $15843 


$151 

815777 
$16440 
$17102 
$1775 4 
$18,424 


816506 
$1716g 
$178;0 


| 818492 


819083 , #19149 


Brigg's Logarithms. 


5 


6 | 


796237 
796921 
797614 


799085 
$093 7z 
80x06r 
801747 
$22432 
$031r6 
$03793 
80448) 


$5 5840 
806519 
9071 97 
80787; 
828548 
8954223 
$809y896 
810569 
811240 
811919 
812579 


$05 1617 


996297 
796990 
797683 


798305 | 798374 
733996 | 799965 


1997 54 
800442 
801129 
RolGrs 
82590 
805154 
$03 857 
804548 
805229 
825908 
806587 
807264 
807941 
828616 
809299 
809964 
810636 
811307 


811977: 


812546 


$1314 
81398 
$1,647 
815312 
$1:97s 


$166 29 | 


$17301 
$17962 
3818623 
$192381 


7 


796366 
797065 
797732 
798543 
799174 


299023 
OOF 
$01 198 
801884 
802e68 


$03252 
$03935 
804616 
805257 

5976 
$8066,5 
307332? 
$0%98 


80868. 


$093 58 


81903 1 
$1079; 


811374 
3r204.4 


$12713 


$13381 
$14048 
$147 14- 
$15379 
$1604.32 


816705 


$ 7367 
$18028 


$18588 | 
'$19347 


8 


9 


796 436 
797129 
797821 
798373 
799203 
799392 
$802;89 
3o i 265 
gorg51 
802637 
803 321 
804053 
804685 
$55365 

06244 


$26732 
$897 4900 
898076 
808951 
89425 
$12098 
$19770 
811441 
812281 
812780 
$13448 
$14114 
314780 
$15445 
$16109 


$16771 
$17433 
$1809, 
818754 
619412 


796505 
797198 
79739 3 


799273 
799961 


S$or335 
802021 
80279g 
903389 
$0,071 
$04753 
$05413 
Jo6rt 2 
806790 
$07467 
$98r43 
$0888 
899492 


Strong 
840837 
311x508 
2 2158 
$12847 


$13514 
$1,43781 
$14847 
$15511 
87161595 
516838 
817499 
818160 
8183r9 


819478 


795582 | 


$00648F 


[ 
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Briggs Logarithms. 
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«I 
WW 
wo 


O | 


U— 


| | 


820202 
$20858 | 
d23151,! 
822163 


819514 | 


$19520 
822267 
| 820924 
|$.1579 


$2222 


$3252 
$:3474 
—_ 26. 
24777 | 


oct] 


32 2887 
| 823539 
82 411 
| $24842 
| 825491 


| 


2 


$19670 . 
$293.33 
$22989 


$2:1G64F | 
$22299 | 8 


$22952 
82.605 
$24236 


5324907 . 


b25 56 


| 


- 


3 


819741 
$20399 
821055 
$24710 

2236þ 


— 


4 
$9507 
$2046 4 
821120 
$24776 
924430 


$23218 
$» 3670 
824321 
824972 
825621 


$230853 
$23735 
8243 65 
823036 
$253686 


$:5075 
$:69%33 
$27369 
$2805 
$236 f0 


| $264.49 
326787 
527434 
3280409 
$28724 


$29334 
$29947 


$3956g 
| $31230 
£1879 
832509 | 
S: 3147 
{ 8357" Sj 
| $344 i! 
| 835 '56 | 


$25691 
$36324 


$36.57 


$37585 | 
$3 352'g} 


$38549 | 
$3947 | 
$0196 
649733 | 
$41359 | 


$29 368 
0300LL 
$,9633 
331294 
[93193 + 
32373 
($33211 
8346, J 


434454 
| $3510 


| $3575+ 


| $3637 
$370209 
$37652 
33 538252 
' 83891 2 


$3954+1 
[840169 


| $40793 
6,1 <2 


$:6204 


8.6852 | 


527499 
$251.44 
$28789 


3629432 
$390275 
$390717 
031358 
$31998 
$32636 

33275 
$33942 
034548 
$354153 


826269 
826917 
627563 
$2829 
$288;3 


29497 
$30139 
839791 
$3.4422 
832062 


$32709 
$33.38 
033 575 

$3461 
$35247 
$3588 
$36514 
037146 
837778 


| 


$3 8408 


#37035} 839191 
839667] $39729 
649294| 840357 


$40g2z1 
641547 


| 


$26334 
$26,481 
927608 
828273 
828918 


840984 
541619 ] 


WW WW ww oY" 


» - 1 = ww TI HW AEIDOWUWWYWM”PMhX PD OU PL =aATYORWI we eA.£ovn ww Wer 


% 4. he. 


819939 | 


823596 | 
821251 

21526 
822560 


$23243 
3239465 
824516 
825166 
$258315 


— 


626454 
$27rie 
$:77.7 
$23,402 
829046 


| J2g6 90 


$39332 


, 839973 
'$3r614 


$32253 


$328 92 


$33530 | 


$34702 


 $25971 
| $36704 
' $27336 


$37967 


| $38 597 


$39237 | 839289 
$;39355 | 829918 


622094 
$2056 
$21317 
$21972 
3: 2646 


$23279 
823930 
824581 
$25231 
$2538%09 
$255 8 
327175 
$27421 
$254867 
S23111 


529754 
$3036 
$31c37 
$31678 
$3»2197 
v3 -956 
$33593 


834166 | $3423> 


| $34866 
$ze ' $35 
3©+37, 935500 


Erigg's Lagarithms. 


_ — 


8 


$2307 » 


$.0727 [ 
$21332 | 
82:027 | 


Jagyrs 
$39462 
$31102 


$31742 | 
[832381 
SELISLE 
53 3657 

9 34294 | 


$349 29 


$:55%4 | 


| $2855g6 


S$36134 
$3 6767 
827399 
*38030 
838660 


S:6197 
$36330 


$37461 i $3752 


838093 


838723 ; 


840482 | 


| 


$41199 


' $4735 


849345 
$411r72 
641797 


$2935 
$2981 , 


$381 56 
823786 


{$3941 
$40043 


$40698 | 840671 
841234 | $41297 


$418+60 ? 


41922 


ee 


—— — 


| 


_ — _ 
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Brigg's Loagarithms. 


dts... Atta ld 


D264 ES. 
=H | 844985 | 842047 [843110 | 842172 | $43235 
(695 842609] 842672 |842734 | 842796 | 842859 

| | 697 | | 843233 | 843295 | 843357 | 843420 | 84348: 
| 693 | 843155 | $43918 | 8439$0 | 944242 | 844104 
699 $4477 | 844539 | 844601 | 844664 | 844726 
700 | | 845098 | 845160 | 845222 | 845284 84 5346 
| 701 | | 845713 | 845780 | 845842 | 845504 | 845966 
| 792 | | 846337 | 846399 | 846461 | 846523 | 846585 
793 | | 846955 | 847017] 847079 | 8471441 | 847202 
| 794 | | 847573 | 847634 | 847696 | 847758 847319 
| 705 | | 848149 | 848251 | 848312 | 848374 | 548435 
Ii; 725 | | 848805 | 848856 | 848928 | 848989 | 845051 
707 | | 849419| 849481 | 849542 | 849504 | 849555 

| 728 | | 850033 | 850095 [850156 | 850217 | 340279 
799 | | 850546 | 850707 | 850759 | 850839 | 850B9r 

710 | [851258 | 851319 [$51381 | $51442 [851503 
711 | |851869| 851931 | 851992 | 852033 | $52114 

| 712 | | 852480 | 852541 | $52602. | 852663 | 852724 
| 713 | | 85308g| 353150 | $5z211| 853273 $53333 
| 714 | | 853698 | 853759 | 853825 | 853881 $543941 
| 7i5 | | 854396 | 854367 | 854428 | 854483 | $54549 
| 716 | | 854973 | 854974 | 855934 | 835095 | 855856 
| 7.7| |835519| 855580 | 855640 | 855701] 855701 
1 [ 718 | | $56124 | 856185 | 856245 | 856306 856366 
| [248 $5672p | 856789 | 856850 | $56,310 856972 
[| 722 | | 857333 | 857393 | 857453 | 857513 | 557574 
| 521} | 837935 | 857995 | 852056 | 853116 | 858176 
fl 2: | | 858537 | 858597 | $38637-| 858918 | 858778 
{| 72 $59138 | 859198+| 359238 | 839318 | 859398 
if { 724 | | 859739 | 859799 [859859 | 8539918 | 859975 
l 725 | | 860338 | $50; 98 | 850458 | 860518 | £60579 
j 725 | | 850537 | 860996 | 861056 | 871116 | 861176 
" 727 | | 861534 | 8615 g4.| 861654 | 861714 | $61773 
i J728]| | £62131 | 862191 |862251;] 852315 | 862370 
|! 729 | | 862727 ' 862987 | 862847 } 862906 $62966 


Brigg's Lygarithmss 


6 


7 


$42360 
342983 
843506 
044229 
84.4550 


842422 
843949 
843569 
644291 
$44912 


845532 
8461;1 
846779 
847388 
848004 


8 


$42484 
$43108 
643731 
844353 
$44974 
$45594 
840213 
$468323 


847449 
$48066 


$44020 
$49235 
54-9849 
850462 
851075 
851656 
8.53297 
852907 
853516 
854124 


854731 
$55337 
$55943 
856548 
857151 


$577 54 
858357 
858958 
$59559 
860158 


$60757 
851355 
861952 


862549 


1 353144 


$48682 
849297 
842911 
850524 
851136 
851747 
852358 
852968 
853575 
554184 


854792 
855398 
856003 
856608 
857212 


657815 
858417 
859018 
8596 rg 
860318 
860817 
$61415 
862012 
$62608 
$63204 


Brigg's Logarithms: 


2 | 


3 


$63442 
864036 
864630 
865222 
865815 
$6640z5 
$66996 
$67585 
868174 
868762 
869349 
63935 
870521 
871105 
871699 
672273 
Y72855 
873437 
$74018 
874398 
875177 
875756 
875333 
875910 
8774.38 


24) 878062 


878637 
879211 
879784 
870356 


863501 
864996 
864689 
865282 
865873 
$--6465 
8675055 
867644. 
868235 
868821 
8694.08 
869994 
870579 
871164 
$71708 


$72332 
872913 
872455 
874276 
874656 
873235 
875813 
876391 
876968 
$77 544 
878119 
873694 
879268 
87984 1 
880413 


| 


871806 4 


4 


863564 
864155: 
864.748 
865341 
865933 
866524 | 
867114 | 
867703 | 
868292 | 
868379 
8694.55 
870053 | 
879633 
671223 


| $83 207 


882928 
831499 
882025 
882638 


850g8g 
881556 
882126 
882695 
853266 


—_—_ 
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Brigg's Logarithms. 
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5 


863620 
864214 
864828 
865 490 
$65992 


6 


| 


7 


86 3680 
864: 74 
864867 
865459 
856051 


193739 
+333 
86.926 
$65518 
856110 


8 , 
863798 
864392 
864985 
865578 
866169 


$6658; 
86717; 
867762 
$68350 
$689 8 


$595 25 
$7011 
$70696 
871281 
871865 


67232 


867232 
869321 
868429 
868997 
369554 
870170 
870755 
371339 
$91923 


87 244% 
$73030 
[$7361 
$74192 
$74772 


$225306 
$730858 
873669 
894250 
874830 


8507ag 
867291 
867890 
858468 
869056 


$66769 
867350 
$6793. 
868527 
869114 


$096+2 
870228 


570813, 


871398 
87198r 


869701 
$70287 
8708372 
871456 
872040 


$672364 
$73146 
079727 
874308 
874887 


872622 
873 204 
873785 
874366 
874945 


863858 
$64452 
865045 
865637 
$66228 
866819 
$67409 
$67997 
3868586 
$69173 
869760 
$70345 
870932 
891515 
872298 


873262 
873843 
$74434 
875003 


875351 
875929 
$76506 
877083 
8776539 


875409 
#7 5987 


$76564 


$77141 
877717 


878234 
$78g0g 
879333 
879956 
$805 28 


$78292 
$78866 
879439 
$70013 
3880585 


87 5,466 
$76044 
876622 
877195 
877774 
$7834, 
878924 
879497 
830070 


8806423 


1-99 
1670 
$82240 
882809 
583377 


381 156 
$81727 
832297 
882856 


583434 


$332213 
$8 1784 
$823 54 
$32933 
$3349 


875524: 
$76102 
876680 
877256 
679832 
$78407 
$93981 
879555 
$88051297 
$86699 


875582 
$96 160 


$76737 
773 14 
8:7889 
| 878464 
879938 


879612 
g30185 


380955 


881250 
$9841 
$8382411 
832980 
$33548 


821898 
$882,468 
883036 


883665 
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Brigg's Logarithms. 


O 


I 


2 


883661 
$84229 
884795 
835361 
885925 


853716 
884285 
884852 
885418 
$885983 


883775 
884.342 
884909 
885474 
$:6039 


886491 


887054 
887617 
$38 179 
83874r 
889302 
$3982 
890,421 
890g8> 


891537 | 


892095 
3092651 
893307 
893762 
894316 


866547 
887111 
887673 
883236 
$38797 
889358 
889918 
890477 
831035 
891593 
692150 
892727 
893252 
893817 
894371 


886604 
887167 
887730 
838292 
$88553 


891091 
891649 
852206 
$92762 
893318 
393573 
894427 


894570 
895 ,22 
$95975 
896526 
$97077 
897672 
$9$ 176 
890725 

99273 
$998 20 


894935 
$95478 
896030 
$96581 
$97132 
897682 
898231 
898780 
899; 28 
899875 


894980 
895533 
896085 
896636 
8971897 
999747 
898: 86 
898835 
899383 
859930 


BY 


$53832 
884399 
884965 
835531 
$86097 


882650 
887223 
887786 
883348 
883999 


889470 
8902939 
899059 
891147 
891705 


$9:262 
892518 
893373 
893926 
894482 
895036 
895588 
8961493 
$96691 
$97 243 
897792 
895341 
8988g0 
899437 
899985 


920367 
900913 
99 k4 58 
902093 
902547 


900422 
go0g68 
gor5r} 
902057 
g02601 


900470 
g01022 
gon567 
992113 


$0031 
g01077 
901622 
992166 


mn 


wel 
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Brigg's Logarithms: 


5 
663945 
85345 1- 
88507" 
$85644 
| $86229 


$36773 
88 7 336 
887598 


889021 
$%y5852 
860141 
899790 
891259 
891816 
$92373 
£92929 
$93 434 
$94039 
894593 


895146 


| 895999 


89625 1 
896892 
89735 > 
897902 
898451 
$98999 
899547 
g00094 
9929640 
gorr86 
901731 


90281 


$584468 


[$02818| 


6 


83,002 
$5459 
885145 
88 3700 
686265 
8468 29 
$87392 
$379 55 
8885426 
889077 
$8 9633 
890297 
$90756 
691314 
891872 


8 


$841i15 
$546 83 
88353248 
$8,513 
8856378 


$9:428 
892985 
$93542 
894294 
$94t 43s 
895241 
295754 
936306 
3896857 
$3747 
597957 
898505 
$9994 
$956292 
920149 
$200g5 
901 249 
901785 
9052325 
9023573 


394159 
$947094 


$50g41 
887305 
833067 
888625 
$39190 


$89750 


| =P 
| $9086 
| $941425 


891983 


$92039 


$92549 
$33cg6 
893651 


| $94205 


894752 
635342 
89364 
$g6,416 
$9g36967 


$97547 | 


$958067 


' 8g$615 


899104 
89971 
g00258 
90y86, 
991349 
901854 
992438 
992g98d1 


892535 
893151 
893 706 
394361 
$943 14 


895367 
393919 
$9547 1 
$97022 
$947571 


[$95122 


898670 
899218 
$99766 
gooOzZIZ 
920558 
$9 1494 
go1948 
992492 
923036 


_— 


f 


.S 


923090 
993632 
9941, 
924715 
925256 
993790 
996335 
9063873 
997411 
9976.48 


995485 
g090 21 
999556 
9100923 
910624 


J1Ittss 
9r1659g9 
912222 
912753 


913254 | 


913014 | $1,667 , 


I 


993 1++ 
903687 
994225 
924770 
9953109 


Bri TY, Logarithms. 


A 


£1 


9931990 
993 741 
$9438z 
954324 
90 536+ 


9032353 
993795 
924+ 327 
924378 
905418 


4 

9933097 
993849 
994391 
904932 
92047: 


905559 
996389 
go6927 
997455 
908092 


395994 
996443 
907961 
997519 
9098056 


993958 
900497 
997035 
907573 
926129 


g285 39 
99907 4 
999693 
910144 
910678 


903592 
999128 
993663 
910197 


908646 
929105T 
993716 
910251 
910784 


911743 
912275 
912906 


913337 


914343 | 914396 
914372 | 91492, 


915400 | 915453 : 
915927 | 913999 | 


916454 | 916507 | 
916982 | 947033 | 
gt7565 | vI7555S; 


9188;0 | 91:08 3 


913554 


9186c7 


91 9078 
919601 
920123 
920645 
921666 


Ny 139 
919653 
g-0175 
920697 
928216 


[915135 


9138659 


9ig9i83 
919720 
9290228 
920742 


| 9212750 


ns 
PLI211 © 


996013 
906559 
997-83 
9376 26- 
903 163 


998699 
999 235 
$0977 
$10304 
930838 


911;17 
gitg5o 
912361 
912912 
913443 


91 3973 
914502 
9159539. 
g15558 
9160585 
916612 
917136 
917663 
918188 
918712 


919235 
919753 
920280 
920801 
721323 


901371 
911993 
912435 
912966 
913495 
9314926 
914555 
915583 
yIF61n1 


919297 
919810 
9.9332 
9:6853. 
91374 
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Brigg's Lag avithms. 


5 


$933%1 
9239-3 
994445 
994 30 
905426 


| 


BM 


g93516 
993958 
$94 199 
995949 | 
92 55580 


LS 


993470 
954012 
904553 | 
995094 
9956:4 


$9606 5 
99650 z 
927142 
997 680 
go8: 17 


y96119 
9.45658 
997394 
997234 
998279 


926173 
$06712 
927250 
$97787 
9083 24 


993753 
9-9288 
gog823 
$1037 
9g1od8gr 


998807 
909342 
999077 
gIo4+11T 
910944 


9985t0| 
999395 
9999309 
910464 
910998 


8 


973524 
c04066 
994907 
99514 

þ 34683 


g1t424 
git955 
9114833 
913019 
913549 


911477 
912209 
912541 
913072 
913692 


$14079g 
914608 
915136 
915564 
916191 


916717 
917243 
917768 
918292 
9188 6 


911539 
912062 
012594 
913125 
913655 


913231 
913761 


GL11584 


942116 | 


912647 


913175 | 
915708 


g1687 5 


9174c0. 
917925; 


919459 
919973 


919340 
919.362 
| 920384 
929955 


| 921426 


FI9393 
919914 
929436 
9:0958 


921478 


319496 
921029 
920 541 
921063 
9315832 


; $IvO26 
919542 
920C71 

| 920593 
g 21104 
921674 


Brigg's Logavithms. 


N 


835 
8395 
837 
833| 


2) 


[4 } 


I 


2 


[998586 
97.2206 


| [922725 


| 923244 
! 923762 


921736 
9223253 
922777 
| 92329» 
923%14 


921799 
9223i0 
922529 
923348 
923365 


923599 
923917 


| 924479 
924796 
925313 
025828 
9:6342 


9243 34 
924548 
9253% 
925579 
| 9263 94 


$24z8z 
924899 
925445 
925931 
926445 


9:44+3+ 
934951 
925467 
9259832 
925497 


926857 
927379 
927683 
925396 
928908 


929419 
929930 
932442 
930949 


| þ 932436 


931965 
9352474 
932981 


933437 | 
933993 


93+499 , 


935003 
9365907 
g9360rt 
936514 


937016 


937518. 


93%019 


93%520 


| 939020 


' 926908 
927422 
927933 


; 928.447 ; 
925959 | 


9294, 0 
92998 i 
| 950491 
| 93i900 
931509 


932-17 
932324 
| 933931 
933538 
3 34244 
354549 
' $2:5954 

935559 
| 936061 
936564 


— 


926959 
927473 
927986 


929910 


9279011 
| 927524 


; 928037 | 
925493 | 928549 | 


| 92906k 


329521 
939932 
B39 5+1 
931951 
931550 
932068 
93:575 
93 092 
9p3'538 
93 4994 
934599 
935104 
933608 
936111 
936614 


9399296 
937568 
935069 
93 3570 
939979 


937116 
937518 
933119 
938625 


9391.20 


| 929572 
930083 
939593 
' 931103 
| 93 1610 


' 932118 
| 932624 
' 933130 
| 933639 
954145 
934650 
933154 
| 935555 
' 936162 
936565 


| 937718 


929623 
939134 
939643 
9.1153 
931661 


93-169 
932677 
93333 
933699 
934195 
234793 
PEMISS 
9:45709 
936212 
936715 
93717; 


— 


933219 | 
938720 
939229; 
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Brigg's Logerithms. 
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5 


921946 
922466 
922985 
923503 
924922 


6 
921998] 
92251$ 
923937 
923555 
9 24972 


324538 
923954 
925579 
g26085 
926609 


924559 
925406 | 
935621 
926137 
926651 


927114 
927627 
928142 
9:35652 
929163 


927165 
927578 
935191 
928703 
929214 


7_| 


8 | 9 


922050 
922579 
923083 


923607 
924124 


9223132 
923622 
923140 
923658 
924175 


' 922154 
| 922674 
| 923192 
923710 
924328 


924641 
925157 
923673 
926183S 
926702 


927216 


927730 


923242 
928754 
9293266 


929674 
gzors; 
939694 
931273 
9;1712 
$32220 
932727 
933334 
93 3749 
934336 
93475 
9352F5 
935759 
936362 
936765 


937267 
9377639 
933269 
933770 
| 939270 


959735 
9392365 
939745 
93135+ 
931753 


$93227t 
932773 
9332 

933731 
934296 


934891 
935396 
93 580g 
936313 
936815 


937317 
9373r9 
933319 
933820 


939320 | 


929779 
939287 
939796 
931395 
9318 14 


924693 
925209 
925725 
926239 
926754 


9-474+ 

25261 
935770 
926291 
936805 


927268 
927731 
9218293 
g233og 
929317 


927319 
929832 
925345 
g28856 
929358 


929927 
939338 
439847 
934356 
931364 


9293578 
\ 939339 
939598 
931407 
9z191r5 


932322 
932029 
9143335 
933941 
934247, 
934%52 
935356 
935860 
936363 
935865 


937397 
I3786J 
938370 
938372 


939379 


932372 
932579 
93zz36 
933892 
934397 


935433 
932937 
933437 
933943 
934443 


934992 
93 5496 
935919 
96413 
936916 


934953 
93 5437 
935960 
93 6463 
93 6966 


937413 
937919 
938420 
933920 
93 9430 


937.466 
937969 
938469 
9338979 


939479 


Brigg's Logari rhms. | 


Ny o| TT 
| ['s | 3 | 
939519] 93 —_ 4 
- 949018 CS 939519 | 939668 | 93971 
72 03 5 | 940188 | g,ou - 
g 949316 | 940566 p 949168 | 945218 
4 941014 941054 940 6 940666 940716| 
97+] [247521 | 94rg6r BENE 941663 | 941273! 
$75 | | 943005 94611 | 941660 | 941710. 
876 9432058 942,97 | 9421 CON IIINS 
gf | 992504 | 903554 | 94260 Ce COILS 
yg 9+3090 | 943049 : 3 [942553 942702 
78 94 943299 ! 9431 $ 
3 1424 | 943544 | 5435 3145 | 943198 1 
879 | | 943989 | 94402 ogy 1 909-08 1 ore 
I%0 | |a2e4t3 (57 944288 | 9441 27 | 944186 
881 | | 9#4976 4+ 1oot poet aorh 94458 
23s | (245499 [945518 $5974 | 945124 | 945173 
2 94596r | 946070 ALI 945616 | 945665, 
atk. $46452 946501 59 946108 946157 
885 | [946943 946557 | 945600 | 9466491 
$86 | | 947 946992 | 947041 | 947090 = 
: 434 | 94748; $4.4 
ant 947532 | 947581 
233 47924 1947973 | 948 581 | 947630) 
$33 | | 243413 | 948453 948012 | 48070 | 948119 
889 | | 948502 | 94895 1 415-8 948360 | 9438609 
Þ90 $43999 | 949048 | 9490 
bg | [949878 999919 | 949488 | 49535) 949585 
892 | [950265 | g504r4 949975 | $$9924| 950073 
893 | [950851 | 950900 950462 | 950571 | 950566 
34 | [951337 | 951386 a 950997] 951046 
295 951823 | 951872 897 | 252003] [7522 
8y6 | [952308 | 932356 971gno | 951969] 932017 
898 952792 | 952841 | 972889 | 952538 | 252986 
0 953276 | 953325 95 200g 952938 | 952985 
999, 95 3760 | 953 og 442 4 953421 953490 
| y00 | [954242 | 954291 | 9 353.995 953953 
901 | [954725 | 954773 2191 950397 [99445 
| gon] [eneres ren SENT | SN] een 
993 | | 955633 955736 _— 9553511 9553399 
| 904 | | 956168 956216 $57% | 955832 | 955850 
| — | 9564 13 95636r 


Brigg's Logarithms. 


a 


_Y 


5 


ws 


7 


8 


wu 


939769 
949367 
949765 
941263 
9417 69 


939819 
949317 
940315 
941313 
941829 


939558 
949367 
940865 
941362 
941359 


942256 
943752 
943247 
9437+2 
944236 
944729 
$45233 
| 945715 
946207 
9466g8 


—_— — 


947 13g 
947679 
9483 168 
9438657 
94 9146 
949634 
950121 
950608 
951095 
951589 


942 306 
942301 
943 297 
943721 
944285 


944779 
945273 
945754 
946256 
9467.47 


942355 
9$4285I 
943346 
943841 
944335 


939918 
940417 
9 jo91r5 
941412 
941999 


942405 
942990 
943396 
943590 
944384 


944328 
9453321 
945813 
9463095 
9467 v6 


947238 
947738 
948 217 
943706 
949195 


947287 


947777 
943266 


943755 
949345 


944377 
945370 

$62 

354 
946545 
947336 
947336 
943315 
948304 
949292 


| 949683 


950170 
9506457 


954$53> 
P5524 
95 549% 
956976 
956457 


949731 
950219 
939706 
| 95T1g2 
951677 
952163 
952647 
953tz1 
9536rs 
954098 


949780 
952267 
9507 54 
951240 
9$1729g 


93 9968 
| 549467 
940954 
941462 
941958 
9421454 
9423959 
343445 
943639 
944433 
$44927 
9459351 


946493 
clog 
947335 
94735753 
945364 
943353 
949341 
949329 
95923 i6 
95903 
gsi23g 
951775 


952211 
952696 
953190 
953663 
354146 


954530 
959062 


953543 


956024 


936505 


| 


953259 
9537 4+ 
g5 3328 
J53711 
954194 


954638 
95 $1140 
g9$F p91 
953607% 
g56g53 


954977 
955158 
955640 
956120 


956604 


49 
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Brigg's L1garithns. 
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of | 


956649 
957128 
937697 
9530836 


| 958564 


959041 
959518 
959995 
962271 
960945 


I 


| 


fr” | 


936697 
957176 
957655 
958134 
958612 


95908g 
959366 
950042 
g60518 
969994 


96142T 
961895 
962369 
962843 
963315 


9614098 
961943 
96241 

96289 

963363 
963835 
064397 
964778 
965246 
955719 
g66189 
966658 
967127 


957595 
968062 


930743 
95722+ 
937723 
9583181 
958659; 


9359137 
959614 
9650995 
960566 
961041 
961516 
961999 
962.464 
962937 
963410 


963882 


954354 
964825 ! 


3 


936793 


957272 


9577s! 
958229 
958707 
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959184 959232 
959661 | 959709 


969138 


960413 ! 960667 
961089  g6rx36 


961553 i g9616rx 


962038 


965296 | 955343 
965766 | 965913 


966236 | 966283 


966705 | 966752 


967173 
967642 
968109 


| 959220 


967688 
g63156 


9685 30 
953996 
965463 
969928 


972293 
972666 


968576 | 
969043. 
969509 | 


969975 


968623 
969099 


969556 ) 


. 958277 


| 


970021 / 
970393 | 979440 j 979486 


970858 | g70go; { 970g51 


971322 
971786 
972249 
$72712 


971359: 


971832 


972295 


971415 
97 1879 
972342 


972578 | 972804 


sf 


4 


956340 
957320 
957799 


938755 


960185 


96:08; 
962539 
963032 
963504 


962977 
964.448 
96491g 
965390 
965869 


966329 
965798 
967267 
967735 


97997 
97146 i 
971925 
973388 
972351 
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Brigg's Logarithms. 


$1917 | 5. | 
956888 956935 955984 | 957032 | 937080 | | 48 
957 68 [957416 | 957464 | 957512 | 957559 | | 48 
957347 957894 95 7942 | 957999 | 355038 48 
933325 [95337; | 958421 | 959468 | 958516 | | 48 
95880; [958850 9538898 | 953946 9 55gg4 _48 
959280 [959328 | 939375 | 959423 | 959471 | | 48 
959757 1959804 [959852 | 959900 | 959947 | | 43 
96023z |960280 | 950328 | 960376 | 960423 | | 48 
96070g | 960756 | 960804 | 960851 | gi of8gy | | 48 
961184 [961231 | g61279 | 961326 | 961374 47 
961658 | 961706 | 9617533 | 961801 | 961848 | | 47 
962x332 | 962180 | 962227 | 962275 | 962322 47 
962606 | 962652 | 962704 | 9632748 | 962795 | | 47 
963079 | 963126 | 963174 | 963321 | 963268 | | 47 
963 552 [963599 | 963645 | 953693 | 96374r || 47 
964024 | 964271 | 964118 | 984165 | 964212 || 47 
964445 | 964542 | 954590 | 954637 | 964684 || 47 
964566 | 963013 | 963061 ] 96510F] g65r55 || 47 
965437 | 965484 | 965531 | 96557F| 965624 [| 47 
65907 | 965954 | 966001 966048] 9650g5 47 

76 | 966423 | 966470 | 986517 | 966564 | | 47 
S66k45 966893 | 966939 | 956936] 969033 || 47 
967314 | 967361 | 967408 Nr$141997501 47 
967782 97 29 | 967875 ft 967969 47 
$58249 296 343 | 992389 | 963436 | | 47 
$687:6 50776 ports 95385} 968903 [| 47 

v2 229 | 9992 23 | 969369 | | 47 
969649 | 969695 | 969742 | 989799 | 269835 | | 47 
S70114 | SFoIGL | 970107 970254 yo 47 
990579 | 979626| 992692 | 979719 | 970765 | | 46 
971044 | 971090 | 971137 | 972153 | 971229 | | 46 
971508 9715541 971601 971647 | 971693 | | 46 
971971 | 972048] 972064 | 972110 | 9722557 || 46 
972444 | 972481} 972327 | 972573 | 972619 | | 45 
972397 | 972543 9729s 973935 | 973083 [1 46 


SI ern" "DO 


y— 


Prigg's Logarithms. 


— 


© 
= 


—— _— es. tre the. AA. 


LA 


O 


97 3138 
973 599 
974951 
974512 
974972 


I 


973174 
973636 
974297 
9 4558 
975018 


S iS 


3 


973220 
973952 
974143 
974604 
975064 


975432 
975891 
1976350 
976828 
977266 


977724 
978181 
978637 
979993 
979548 
g$8c00 | 
98945 
980g12 
981366 
981819 | 
982271 
9327 23 
983175 
983 626 
984077 


984527 
934997 


9854261 


985875 


975478 
975937 
709 
976854 
977412 
977769 
978326 
97868; 
679138 
979594 
98004.y 
980503 
980957 
931443 


983671] 


q 


"985926 
| 935 965 
| 936413 
| JFoFs: |ofogo 


9753) 24 
975»83 
976442 
976899 
977358 


977815 
978272 
993728 
979184 
$7 9639. 


$3009, 


9830 
$1047 


981456 


973 266 
973728 
974189 
974650 
975110 
975570 
976029 
976488 
976946 
9774093 
977861 
978317 
978774 
999230 
97 960 5 
980140 
980594 
981048\ 


$8 190g 


932362 
$82314 
983165 
933716 


9346 ry 
995067 } 


— 

| 4 
973313 

$7 377% 
974235 
974656 | 
975156 
975516 
97 6075 
976533 
976992 
277449 
977906 
978363 
978819 
979375 
979730 
980185 
980640: 

981093] 
981547 
982600\ 


982452 
p82 g0z \ 
983356) 


| 


| 

, 

| 

sþ 

| 

4 
—_ 


Brigg's Logarithms. 


CELMATHERE. 
7259 | 973405 | 97345t| 973497 | 973543 || 4* 
973820 | 973866 | 973913] 973959 | 974095 46 
3574281 | 974327 | 974374| 974429 [974455 46 
37 4742 | 974788 | 974834 | 974880 | 974926 | | 46 
975202 | 975248 | 975294 | 975340. 975336 46 
975662 | 975797 | 975753 | 975799 | 975545 49 
976121 976167 | 976212 975258 976704 46 
976579 | 976625 | 976671 | 976717 976763 | | 4 
977937 | 977083 | 977129 | 977175 [9770 | | 46 
377495 | 977541 | 977586 | 977632 [977678 | | 46 
977952 | 977993 | 978043 | 978089 | 978135) | 48 
978409 | 978454 | 978500 | 978546] 978591 46 
978865 | 978911 | 978956 | 979002 | 979047 | | 46] 
979321 | 979366 | 979412 | 979457 | 979593| | 
979776 | 979821 | 979867 | 979912'| 973958 | | 46 
980231 980276 9803 23 980367 9380412 45 
g804685 | 930730 9807796 | 9808ar 980867 45 \ 
981139 931184 | 981229 | 981275 481320 45 
g81592 | 931637 981683 | 981728 | 981773] | 45 
[982045 982090 | 982135 | 982181 | 982236] | 45 
82497 | 9932543 982588 | 9382643 | 982678| | 45 
982949 | 982994 | 983040 | 983085 | 9831301 | 45, 
983401 | 983446 | 983491 | 983526} 983581] | 45 
983852 | 933897 | 983942] 983987 984032 || 45 
9843.02 | 984347 | 984392 | 984437 | 984482|| 4f) 
984752 | 984797 | 98484 2] 984887 | 9849321} 45 
985292 | 985247 | 953292 | 985337 | 985392 |} 45 
985651 | 985696 | 985741] 985786 | 98583011 45 
936 100 | 986144 | 986189 | 986234 | 986279|} 45 
986348 | 986593 | 986637 | 985682 } g86727 || 45 
986996 | 987040 | 987085 | 987130 [98717515 45 
987443 | 987488 | 987532 | 987577 | 987622 || 45 
987890 | 987934 | 937979 | 988024 | 983068 | | 45 
<5 988381 | 988425 | 988470 988514 || 45 
$8378 1988826 | 588871 | 988916 | 988960 || 4s 


D 3 


Brigg's Logarithms. 


S 3 23 


2 


3 


389005 | ghgoey 
9%9 440 | 989494 
gighss (989939 
990339 9903383 
996783 | gg9327 


991226 9911770 
991669 | 91713 
992111 | 992156 
992554 | 992598 


959094 
99539 
989983 
990428 
999871 
9913is 
991757 
$92290 
99 264-2 


997995 


993436 
993877 
9943197 
99475 7 
995196 
995635 
996074 
996512 
996949 


995240 


993039 


993083 | 


993524 
993965 


993480 
993921 
994 a 
9943801 | 994845 

995284 


995679 
996117 
996555 
996993 


95440F 


997386 | 997430 


997823 ) 997867 

99*259 | 998303 
Sob695 998739 
999130 
999565 | 


98782 


999174 | 999218 
999609 | 999652 


959138, 


989583 
950028 
999472 
990916 


991359 
991802 
992244 
992686 
993127 


993568 
994009 
994449 
994889 
995328 


995767 
99629 x 
996643 
997080 
997517 
9 4 
998826 

999261 


999696 


995372 


995811 
996249 
996687 
997124 
997561 


997 998 

998434 
993869 
999305 
999739 


End of the Table 


A] 
() 


= 
nd 


Prigg's Logarithms. 


EEFHNAMREE _ 
989227 | 989272; $853 16 | 989401 [9992405 43 
989672] 989717 ; $39761 | $82805 |$8,250 4 4 
990117 990161 | 9902-6 | 990250 | 990254 4+ 
990561 | 990605 | 990650 | 999694 | 950738 | | 44 
991504 | 9915 9, 991093 | 991137 (991182 44 
991448 | 99149: | 991536 | 991580 | $91625 44 
991892 | 991934 | 991979 [992023 [992067 | | 44 
992 333 | 992377 | 992421 } 992 465 |$92503 | | 46 
992774 | 992819 , 992863 | 992907 |99 2951 44 
993216 | 993250 | 993304 | 993248 |993392 | | 44 
993657 | 993701 | 993745 | 993789 | 933333 | | 44 
99 4097 | 994144 | 994185 | 994229 | 994273 44 
994537 | 954 81 ; 994625 | 994665 | 994713 44 
994977 | 995921 | 995065 | 995108 , 995152 44 
995416 | 995459, 995504 995547 | 995551 ++ 
995354 | 995858 | 993942 | 995986 ; 996930 | | 44 
996293 950337 | 996380 996424 | 996468 44+ 
995731 996974 | 95618 | 996852 | 996506 | | 44 
997168| 997212! 997255 | 997299 1997 43 | | 43 
997695 997 648 | 997692 $97736 , 997779| | +4 
998041 | 998085 | 958129 [998172 | 999216 \ | 4+ 
998477 | 998521 | 998564 [998608 | 9598652 | | 44 
998913 | 998955 | 9990: 0 (9959043 | 99087 44 
999435 [999292 | 999435 999479 | 599522 4+ 
| 999783." 999826 | 935870 1959913 | £99956 | } 43 
| -4 

Af Lygarithms. 


, —— 
— 


Here followeth 
A TABLE 
OF 
Parts ProroRTIONAL, 


FOR 


The finding the Logarithms of all 
Numbers betwixt 10000 and 
LOOOOO, 


UM 


Brigg's Logaith ms. 


Parts P roportional. 


—_—_— 


Awww ADK GA GUGUnuauunnunuunss+ +++ —_ 


1213[4|5|® |7 
1a OY SE ALT 
$]| 23 | 17} 22 | 26 | 390 
9 | 23 | 18} 22] 27} 3! 
9g | 13 | 13] 23] 27 2 
g | 14 | 8] 23 23 | 32 
g |'14| 19! 24 | 28] 33 
9| 14| 191 24| 29] 34 
to| 15 | 201! 25 | 3©] 35 


Parts Proprtional. 


— A OO. 


Parts Proportional. 


—_— 
— - - 
 _ 

- > XQMUO— 


114 
iiF5 
116 
117 
119 
118 
119 
139 
'3 121 
122 
123 
124 
| 125 
1 36 
'f126 
I 27 
I28 |. 


- —_ 


I29 


Brigg's Logarithms. 


Parts Proportional. 


———_—_— 


108 
109 


IIO 
IIir 
II2 
II2. 
IT3 


114 
Its 


17 


119 
I20. 
I2ZI 
121 
[22 
1231 
123 
I24 


Lad 


wack wp - 0 | W 


— 


$ 


—— ———— 9, YO. 02-00 IS. 


Brige's Lhgarithms. 


Par ts FT roportional. 


1ſ2} 
171 35 
18%} .© 
18] 36 
18] 3s 
18] 36 
18] 3s 
13 | 37 
rs; 537 
[3] 37 
is! 57 
13: 37 
19; 39 
ty] 35 
iy | 38 
I9| 5s 
Ig 3% 
iy; 39 
I9| 29 
19| 39 
I9| 29 
gl -9 
.0 av 
| 20 40 
2 | 49 
20 40 
29 | 41 
20 ; 41- 
| 20] 42 
22 | 41 
251 41 
21 } 42 
21 1 42 
\ 21 142 


— —  - 


a 


A 


617 
107 } I25 | 143 
408 { 126 | 144 
Ic# } 126] 144 
109 | 127 | 145 
109 {1281 146 
tlio | 128% I47 
141 [129 [148 
r11 {130 [145 
113 ; 139 14.9 
£12 , i321 {159 
reg { 132 | de 
ing (133 [152 
[14 | 333, 52 
ITY | 23 j-153 | 
245 | 035 | 154 
ts | 135 {Is55 
117 | 136 | 156 
117 136 | oye 
118 | 37 | 57 
iis; 198 | "0 
I1g 129 t59 
4 1:0 | 140 , 360 
125 | 140 ; 160 
f27 | 140 161 
1:1 | 2,2 163 
122 | 242 | 163 
23 | 14: I 
173 4 
I24 144 65 
134 f 145 4 66 
225 | 146, 17 
I26 | 147 | 168 
| 226 47 | Is8 
| 237 | 143 | I69 


|S; 


3| 


| Parts Proportional. 


| — 


7] 8 
149| 179 
149] 171 
ISof 172 
IST} 173 
r5t| 173 
152 174 
153] 175 
154 | 176 
I 54 


156; 178 
156 ; L39 
157 | 180 
158 [189 
158 181 
159 182 
160 183 
161| 184 
161 | 134 
162 | I3g 
I63 186 
163 ; 197 
164 188 
16s | 198 
165 | 189 
166 | 190 
I67 | 191 
168 | 192 
168 | 193 
169 | 193 
170 | 194 
170 | 195 
171 


| 


176, 
TSS} 177. 


9 


191 
192 
193 
I 94. 
I95 


197 
198 
198 
199 
200 
201 
202 
203 
20 4 
205 
a06 | 
207 


Parts Proportional. 


6 


148 
148 
149 
30 
59 
Ig1 
I;1 
I;3 
i153 
F353 
I 54 


Brigg's Ligarithms. 


Parts Proportional. 


5 4 
84 | 112 
34. 112 
84 | 113 


35! x1 
%5 


86 | 115 
86| 115 
87 | 16 
67 | 116 
87 | 11s 
$7 117 
88 
38 | r16 
88 ; x18 
88 | 116 
89 


99 | 1260 
99 | 129 
5@ | 120 
90 | 121 


85 | 2g 


I14 
86| 114 


117 


lg 
89! 119 


I52 


' I53 
, I53 
I54 154 
L54 
55 | 136 
ISS |186 
I56 
r56 
L57 


6 16 
16» 
165 
169 
179 
I71 
I71 
| 172 
| 272 
| 173 
I'74 
174 
I7s5 
7s 
176 
1.7 1177 
148 (177 
1,8 | 178 
149 | 178 
149 | '79 
Iz0 ' Igo 
150 | 150 
I;1 is. |: 
Icr | 181 
p ' 182 
183 
i183 
184. 


liz 


iss 


187 
139 
138 


, 


Prigg's Lygarithms. 


Parts Proportional. 


| 67 106 BE: 20 


5 | 6] 


—_— — —— — — 


126 158, 199 | 


657 100 134 


6 'ol, 134 
| 6 To01, 135 
or} 133} x64 203 
[02] 136 170 | 204 
102 136, 199 | 204 
68 (102, 135] 191 | 205 
6g (102, 137: 151 | 205 
68-1103] 237 172] 206 
6g 03] 239 272] 25 


5ghr04] 138 | 193 


' 236 


69/103] 138, x5; | 207 
139: 174 


7|8|9 


221 | 
221 
222 
223 
224 
224, 
225 | 
226 | 
226 | 
227 | 
228 
228 
229 | 
239 | 
23T, 
23x | 
212 
233" 
233 
234 
35 
235 


237 
238 
23% 
239 
242 


31 | 63 | 94| 126 | 157 | 18g] 225 | 252 
64. | 96 Jens 158 18) 252 

253. 
254 


255 
256 


256 


257 


253 | 


"149 ; 
[152 
ISo 
50 
I50 
-ISy 
ck 
I52 
152 
152 


Parts Proportional. 


'38| 76 I14 
7 o_ 


2:3| 


T7 TH 


m4 
\S 
Lend 
\S 


-1 
53 

153 
154 
154 
154+ 
cos 
Is5 
156 
ſ56 
r56 
157 
157 
5 

158 
i153 
I59 
159 
I60 
160 
160 
I61 
161 


Ig1 
192 
192 


193 


93 | 


94 
I 54 


229 
230 
231 
23r 
2342 
232 
233 
233 
233 
234 
235 
236 
237 
237 
238 
238 


258 


5 6[7|8 


zo6 
397 
308 
308 
309 
3'O 
Ji 
372 
3'2 


Brigg's Logavithms. 


Parts Proportional. 


 [D{zja\[314j515|7 
417. "41 8; ;\ 125] 266] 208] 250 | 291 
418 4r]| 8%. 125] 167] 209] 250 | 292 
419 42 83 125] 1674 209| 251 | 293 
420 | | 42] 84 126] 368] 210| 252 | 294 
421 | | 42 84 226| 168] 210 | 252 | 294 
| 422 | 42 8% 2126 168, 211 1253] 295 
423 | 42, * 126} :69 211|253 | 295 
424 | 42] 34 4{ 127}169 | 212 | 254 | 296 
425 | 42, 8g'1271170| 212 | 255 | 297 
426 | 42] $85/127{170] 213 |255 | 298 
427 | 42; 85; 128[170] 213 [256 | 298 
428 | 42] 85| 128]1911 214 [256 | 299 
419 42] 85 r28 {171} 214 |» 57 | 300 
439 | 43 86\ r29| 172 215 [258 | 301 
431 | 43 | 86429172] 215 [258 | 201 
432 | 43| T6 12912721 216 |259 | 302 
433 | 43] 86] 129)17; { 216 [259 | 323 
| 434 | 43 86 3 173 | 217 [260 } 39% 

1435) 43/87 1301174 217 '261 | 


[ET.8 


333| 375 
334 | 376 
333} 377 
336| 378 
33s | 378 
337 | 379 
338 , 2380 
339) 381 
340 Ng 
34-9 

;41T 284 
342 | 385 
343 | 386 
344 | 339 
34+ | 397 
245 | 338 
34 | 339 
347 | 390 
348 391 


[TABLE 


Artificial Sines 
A ND 


TANGENTS 


For every 


Degree and Minute 


QUADRANT, 


Fitted to the Size 
OF THE 


LOGARITHMS. 


LOND O N, 


Printed for Robert Harford at the 
Angel in Coryhil, near the Royal 
Exchange. 1679. 


A _——_ — - _—— _ 
c—_ —_——— — 
- — 0 — —_———  —  — —cQc 


CC — —— —— CCC 


I Degree Os 


EE —_—_— 


—m—_— 


M | $11E C 0. ſame | Cangent | Co-tarp, B 
o |0.:220290| 10,099400] (2, >00000 | Innny:a. (60 
1 [6.463726 | 9.999999] [5.463726 | 13.535 274[59 
2 (6.764756| 9.999995 [5.764756 | 13.235 244[58 
3 [6.949347 9.999999] [5.940847 | 13.059153]57 
+ | 7.063986 | 9.999999] (9.065786 | 12,9342144 56 

_5 | 7.162696  $.999999 7.163 696 12,837304/5 
6 | 7.241897 | 9.999999] [7.241878 | 12.758122] 4 
7 | 7.398824 | 9.999999] [7.305825 | 12,59117515 3 
b 7.366816 | $.999999| [7.366819 | 12,63318z J2 

} 9 | 7.417968 | 9.9999991 [7.417970 | 12.582030 > 

10 | 7.462726 | 9.999958} [7.463727 ——__ 
IT | 7.503118 | $.999995| 7.305120 | 12.494880 — 
12 | 7.542505 | 9.999999} |7. 54: 909 | 12.457091]* 
1317.577668| 9.99,957J(7-577272 | 12,422328) #7 
14 | 7.609853 | 5.999996}[7.60985 7 | 22.390145|+ 
15 19.6398(6 | 9.999996 7.539826 | 12.36018c 45 
16 | 7.667844 | 9.999995} 7.557849 | 12.3321 51144 
17 | 7.694473 | 9-999993[[7-694179 | 12.305821]#3 
1 | 7.718977} 9999994 19-7 19603 12,281997]+2 

19 | 7.742477 | 9.99999:117 .742484 agyn_ 
20 | 7.764754 | 9.99999317-754761 | 12,235239Þt? 
21 | 7.735943 | $.999992](7+70 5951 $2,214045|53 
22 | 7.96146 | 9.998891]|7.996145 | 12.193845[3 
23 | 7.825451 | 9.999990, 7.825440 | 12.174540 ” 

24 | 7.842934 | 9.54999891|17-$43944 | 12.3,605613 
25 | 7.861662 | 9.9999891|7.861674 | 17.138326135 
26 | 7.398695 | 9.99598811 7.878508 | 12.121292134 
27 | 7.895085 | 9.599987117.895099 | 12.104901153 
28 | 7.940879 | 9.99, 9861| 7.919834 | 12.089106]32 
29 | 7.926219 | 9.999985117.926134-| 2.973866] 3* 
39 | 7.949842 9.899983 7.942858 12,95 9142130 
"| Co.fine | Sine I\Co-tang. I angene JM 


——— 


Degree 839. 


W— 


| 


Degree O» 


© — 


—=— ww RX” SS RS ag WOSTIoO! 


| Line | 
7.949342 
7.955983 
> 
7-302233 
295198 
8.007987 
$.920021 
8.03 1919 


$| 8.043501 


8.054981 


8.096500 
3.006265 
8.09718; 
$.1071697 
8.116926 
8.126471 
8.135810 
8.144953 
8.153907 
$.162681 


8.171280 


Cy-ſane 


Co-ſane ( ſangent | 


7.940858 


C 0-I477g. 


12,059 142 


7-955 I009 
7.963889 
7.982253 
7.995215 


8.065776 


12,0 ,4900 
12,538118 
12,017947 
12,00478 
11,992191 |* 


41? 1.979956 


I1.96$0g5 
11,956473 
11,9451831 


1.837293 
11,828672 
11,820237 
11 $11964 


i 


Brigg's Logarithns. 


— 


—___ 


Degree 1. 

M Sine | Co-fine Tangent EL ' Cl v Tang, &- | 
Tut 8.241855 5795070! 8.241921 | 11 11.758079'&0 
: | 8249033 | 9999932 || 8.349102 | 11.7508g8/59 
2} 8 256094 | 9.999929 8 .256165 I1,74; 3025 $8 
3 | 8.163042 | 9 999927 || 8.263115 | 11.735885j57 
4 | 8.269881 | 9.999925 [| 8.269956 | 11.7305 244/56 

& 8 s 276614 | 94999922 || 8.276691 | 11.723309 (2) 

' 618.2 283243 | 2999929 || 8.283323 | 11. 71657754 
7 | 8.28977; | 9.999918 [] 8.289856 | 11 716144/53 
$18 - 296207 | 9.999915 ||] 8.256292} 11,703 5u8{52 
9 ; 8.302546 | 9.999913 j{ 8 $302534 11,699366\51 

19 | 8.30899, | 9.999910 [| 3 3c8884 | 17.691116]50 

IF! 8.314954 | 9.999907 || 8.315046 | 11,684 95 449 

12] 8.321927 f 9.999905 || 8.321125 | It 578808 p 

T3 8.327016 | 9.99999> || 8.327114 | 11.672886147 

1+} 8.332914 | 9.999899 1] 8.333025 | 11.65699 5/45 

15 8:438753 { 9.99989>1| 8 338856 | 11.C6114445 

_ — — PR IO 94 any 

6\0 344504 | 9.999894 || 8.344510 | 11.65539044 | 

17 j 8.350180 phe. | +4954 fin 649711143 

xC 8.255376; | 9.999888 8.355395 | 11 64410542 

191 8.261315 | 9.999885 [| 8.3<1430 | 1.638572 41 

22 | 8.366777 | 9 999882 || 8.366895 | 11.533105/49 

h—— 

BI 8.372271 [5999979 8.372292 | 11,6279708 39 

4 j 99 8.377622 | 11. 622378, 30 

"7 | $:2382762 * | > 209899 \ $.382899 | 11.619111 37 | 

787962 | 9.999Þ750 2.388092 7.617908 36 þ 

2 8.39310r | M2 8.393234 | 11.606766 35 | 

8.398179 | 9.99986x || 3.398315 | 11.601685 34 

« 3.403199 | 5.999207 8.453338 | 11.596652 33 

28 $.408161 ! 9.999958 || 3.408304 | 11.591 696 82 

29 8.413068 ! 9.999854 8413213] 11.5 9 37 | 

-_ $.417929 | 9.999857 $,413068f rt. 1t.581932 39 | 

| | Tangent /M 


Brigg's Logaithms. 


Degree I. 

S'nz: Co-ſine | , || angent 
-| 8.417919] 9 99935* | 
$.422717 | 9.999545 
3 427462] 9.999544 
3,432156| 9.999841 | [3.432315 
4.436300 | 9 999838 | |3.435g52 
4.441394 | 9.999834 | | 3.441560 
$.4459+' | 9.999831 | | 5.446170 
9 99827 
9.999824 
9.999820 | 3 
9.999816 


9.999812 
9.999809 


| 11,533307117 
| It.519gro$116 


| IF.FT 4950 


IT,y02707112 
11.49870 


WY . CO Es 


{8.532828 | 


8.53452 
| 8.539186 I 
$ 54»b19- 


; Co-ſone | 


9 we ow aglhg » 


= 
I 


a 


HH, Hay es ys ff bu _ 
ASIA co ela4w MD 


M Sine 


; 3.543319 


8, 545423 
8.549995 
8.553558 
8.557054 
8.50540 


9.999731 
9.999726, 
9.999722 


9.939717 


8.563999 
8.567431 
$. 570836 
8.574214 
8.577566 
8. 580892 
8, 584193 
8.5*7469 
8.599721 
8.592948 
8.599153 
8.600333 
$.603488 
8.606622 
8, 609734 
$.612823 
$61 891. 
8.618937 


3,6 
1.624507 


8 627948 
5.63 It 

633554 
8.636776 
$.63 9679 


8 
Co-hne ; In 


Uo- (ung, 
11,452946 
I 1.45 3309 
11 449732 
1.446183 
I1,442664 
1.439172 


I1,435709 
11,432272 
11,428863 
11,425480 
I1,422123 
11,418792 
11,415486 
I1,413205 
11,403949 
11,405717 


11,492308 


677 | 11-399323 


11,39616r } 
I 7, 393034% 
17.3 89906 | 
| 11,3868L1 
11.3837 


3 Tr.389 by 


11377657 
11. 374645 | 
1 1.371660 
11. 368692 
11.365744 
$4.362816 


1 1.359907 


Tangear 


HG 


| Sine 


3,639579 


C 8-fane 


Degree 2. 


Tangent 


5 aog5t 


8.642563 
8.545428 
8.648 274 
8.651102 
$.653911 


g 999591 
3.929573 
9.99957* 
9.9995 54 
9-99 95.48 


5, 640093 


8.642982 
3.645853 
5, 648704 
6.651538 
8.654352 


8,6,670 ; 
$.659475 
8.662230 
$,664968 


| 8.569589 


42 j 8.673080 


43 
44 


8.675751 
| 8.678405 
8.68 1043 
$,58:665 
8.656 272 
$, 683842 
8.594438 
=== 


9.999553 
$.999547 
9.99954) 
9-999535 
9.999529 
| $-399523 
9.999518 
9-999512 
9. 999506 
9.9 48499 


24 149 
.65g992 
So26t89 
8.665433 
3$,668169 
$.670869 
8.673563 
$.676239 


8.673899 
;$.63 I 544 


11.359g07 
11.357017 


I1 351296 


[1,340072} 
1.337311 
11.3;4567| 


11,329130 | 
11,326437 
11,32 3961 
I1,321100 
41.313456 | 


9.399493 
9.999487 
9.399.,81 
9.999475 
9.999469 


9,68417% 
8.638C784 
3.689381 
$ 691963 
8.694529 


I1.315828! 
11.31a246 
11.3106r9 
| 11,3080397 


| 11.395478 


8.69654; 
\ 8.699073 
8.791589 
$.704092 
$,706576 


9.999462 


| 9 999455 
9.999450 
9.999443 
9.995437 


.3.697081 
$,699617 
9,702 13g 
$,704646 
$.707139 


IT, 302919 
1 1, 300383 
l1,297 861 


11,295 354 | 
11,292860 | 


$.709049 
8.711407 
8.713952 
& 716383 


9.99944 8 


| 8.913800 


Co-fane 


$:ae 


9.99943 I ;8.709618 
9.999424 8.712083 
$.714543 
9.999411, j8,716g72 
9 999404 Þ 719396 


| C ootang. 


| 


11,290Z$1 

11.287g17 | 
11,285 466 ; 
v1.293 

& 1.28260, * 


| 20pent 


Co-Tang, Ki 


1.354147 |. 


| 11,331846| 22 


15 
14] 
13 
I2 
T1 


10 | 
'9 
& 
7 
6 


Degree 87, 


o& &lun > » =} o| 7 


Degree 3, 


| 
i 


Co-frne 


9.999404| 


9 $,729969 
10 8,942259 


111, $,744536 


12 | 3.746801 
I3 2.745955 
I+' $,751297 


15 | 8.753528 


15 | 8.755747 
17 | $.757955 
18 | 8.760151 
19 | 8.762337 
20] 8.764511 
21 | 8,756675 
22 $.768828 
23] 8.770570 
2; 8.773Lo1 
25 | 8.775323 


26 | $.777333 
27 | $.779434 
28 |] 8.781524 
29 | 8.783605 
30 | 8.785675 
C'o- fine 


9.999189 


9.599398 
9.999391 
9.99938 
9.99937 
9.999371 


9.999364 
9.999357 
9.999350 
9.999343 
2:999336 
9.99932 

9.999J2 

9.99931 

9.999308 
9.599301 


9.99929 
9.99928 
9.999279 
3.99927 


9.999257 
9.9952 
9.999242k 


9.999235 
9.999227 
9.999220 
9.99921 2 
9.999204 
9.999197 


Sine 


| | Cangent | 
[9.719396 


8.921806 
8.724254 
8.726588 


(8.731317 


8.728959 


Cu-tang 
1.280604 60 


m—_ 
11.278194 59. 
11,275796 (55 
11,273412 57 
11,271041 '56 
11,268683 |55 


8264227 


8.733663 
8.735996 
8.738317 
8.740626 


e1,2663 37 [5+ 
I 1,264004 |53 
11,261683 [52 
I1,259374 |51 
1.257078 $9 


8.745207 
8.747479 
8.749749 
8.751989 


8.756453 
8,758668 
?,7608752 
8.763965 
8,765246 


1.254793 9 
Ir.:52531 
11,2502 40 ;47 
11.24801 x (46 
11.245773 


1.243547 

11,241332 
I1.239128 
11,236935 
[1.234754 |4® 


8.767417 
8,769578 
8,771727 
8,773866 
8.775995 


10,232583 
11,230422 
11.228273 
11.,229134 
I1,22400F 


8.778114 


8.783222 
8.782320 
8.784494 
8,786 486 


Co-t ang, | 


11,221886 
11.219778 
11,217680 
IT,215592 
FI,213514 
Tangent |M 


Degree 86. 


Degree 3. 


jw -m © mw ww} COS WW = 


FX 


+ 1 + 0 


Lo 4a ww uHw]| 


Sine 


3-1 8.785675 


8.787736 
8 789787 
8.791828 
$.793859 
8.795881 


Co-jine | jlangent | 


9.999189 


9.999161 
9.999174 


9.999166, 
9.999158 
9.999150, 


8.797894 
8.799397 
8.80891 
8.803376 
8.405852 


$ 807819 
8.809777 
8.811726 
$ 813667 
- 8.815598 


9.999069 


6.999142 
9.999134 


9.999118 


9.9991 ' 


9 99910 


9.999102 


9,99999%) 


9. 999086 
9.999077 


8.786486 


— 
T. 


= ang, 


ZI3Frg 


(8.785554 
8.7906 13 
'$.792662 
$.794701 
18,796731 


II,211446 
I — 
11.29733 

11,205299 
11.,20326g 


8.998752 
8.800763 
8.802765 
8,*07158 
8.806942 
8 808917 
8.812683 
8.3r 2641 
8.814589 
8.816529 


8.817522 
8.319436 
8 821342 
8.313240 
8,3825130 
8.325011 
3.828884 
8 830749 
8.832106 
8.834456 


9.999061 
9.999052 
9.999044 
9 999036 
9.999927 


9.999019 
9 999010 
9.999902 
9.998993 
9.993984 


8.88461 
$.820384 
8.822298 


3,324205- 


$.826103 
$.827992 
3.329874 
8.831748 
'8,833623 
8.835471 


8.836297 
$.3;$130 
81839956 
8.841774 
8.843585 


Co-ſine | 


9 998976 
9.998 967 
9.993953 
9.993940 
9.998941 


8.837321 
8.83916 

8.80098 
$.442825 
8.844644 


11,201248 
18 199237 
Ti.,197235 
L1,195242 
11.193258 
11.191285 
I 1, 189315 
i11,187359 
T1,.18541 1 
Li 1383471 
12.181539 
TLI.,179616 
Ii, 177702 
1.175795 
.173897 
11,172008 
Ir,1y0r2s 
IT,168252 
I 1,166387 | 
r1.,164529 
11,162679 
11,160837 
11.1$9002 
11.157175 
IT.195356 


Sine 


Degree 86, 


uTangert 


| {C o-tang, 


Ws 


————_— 


Sl @ =» » w 4 I av ow 


_ 
= bd —— ——_ 
-—- 
_ em 


Nr ed Eo —  __  ——  — — 
— 


-” 


EEPIIY 


——_— 
z 


Degree 4. 


” 


jon aweaſuget = o!'=S 


wy 
4 wa 


P—__ 


W ww +» ww oy 
ISGoys he 


uw 
—_ 


-# 


»w 
wn 


v11e 
5.843584 
3.845337 
8,847x83 
8.335971 
8.850731 
8.852525 


8.834291 
$.856c49 
8.857801 
8.359546 
8.861283 


8.8c3014 


1 8;864938 


8,8664 54 
8.8{8$165 


| 8.871565 


8,873255 
8.574938 
8.376615 


1 8.878285 


ts... At, 


| 


C coſe 


Tangent 


{ 0-'4419, | 


9:9959,1 
9.993g31 


9.993923 4 


9-99 3914 
9.998995 
9.99*895 
9.998 887 
9.995378 
9.948869 
9.998860 


9.998851, 


9.998841 
9.99883 2 
9.998323 | 
9.998813! 
9.938504 
9.998795! 
9.998785 
9.398776 


0.998766} 


$.9 4877 


$.8446 +9 


5.5464 ,5 
5.843240 
3.8 $0037 
5.854845 
3.853628, 


11.1553 56 
Li.lg3545 
11,1517940 | 58 
[1.149943 


11.143154 
I1,146372 


1.855403 
8.857174 
5.858922 
53.860 686 
3.862423 
8.364173 
8.365906 
8.857632 
3.869251 
$.871064 


$,872750 
3.874469 
$.876162 
8.877849 
8.379529 


8.879949 
6 382609 
3.863258 
3.884903 
8.886542 


3.888174 
8.889801 
2.891421 
£.893035 
$.894643 


9.998747 
9 998939 
9.39; 8718] 
« 998708, 


9.998699 
9.99 58g 
9.998tf9gg 
9.998669 
9.998659 


| to line 


Sine | 


[5.38 285g 


$,8$1302 


8.884530 
4,88618 
$,.887833 


A 


8.883476 
3,8g91112 
8.892742 
$,894366 
8.595984 


L1,118798 


Degree 85- 


C 0-tang. | Tangent |; M 


11.1445397 
I1.142829 | 53 
11,141.68 | 52 
I1.139314 | 51 
11.1375" 7 
11,135827 
I1,134994 
11,132366 
11.1:30649 
11.128936 


I1.127230 
LI,L2F531 
I1.12383z8 
IT.I22151 41 
11,120471 


11,417031 
2.009] 
11,112815 
11,112167 [35 


11,1105:4 
11,168888 | 33: 
11,107258 
[1.105634 | 3* 
11,10 4016 


RL ——— 


—_— 


+ 
+ 


q 


M 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 


= DA 


Degree 4+ 


FM Sine | Co-ſine i (Tangeur | Core, 
$.894043 1 $.9996<9 8.395940 I 1.104.076 20 
8.856 :26| 9.998549 8.397596 | 11.102,0+| 25 
3.897842 | 9.998639 8.899203 | 11 105797 | 28 
8.499432 | 9.59852g, 3.900854 | 11,0331 37 | 7 
8.901017 | 9.998619; 8.502398 | r1,097502 | 26 
8.902596 | 9.993509 8.993987 £1,095013 25 
$,924169 | 9-998 599 8.905570 | t1.954432} 24 
$ 9057 :6 9.998; 9 ,$,907 147 11,992853 23 
8.997297 | 9-9985771 9993719 | 11.031281 | 22 
$.904853 ; 9-99556® 910255 tl, 989715 þ 21 
$.910404 | 9.99838! $.911846| 11.088154] 20 
8.511949 | 9.498548} 3.913421] 11.9563525 | 10 
8.913488 | 9.998537] $.914951| 11.085045 | ,2 
8.913022 j 9.998527 8.916495 | 11,£33305 Gat 
8.916550 | 9.998516 8.918034 | 11,0815t0 & 
8.918073 | g9.998595| 3.919568 | 11.950432f . 
8.919591 [9998455 8.92 1096 | 11,978924 | — 
8.921193 | 9.998485] 8.922619 | 11,077381 + 
$.9226i0|} 9.998474} 3.924136 | 11,975054 "2 
$.924112| 9.998464 8.925649 1:,07 4351 a6 
8.925659 | 9.998453} 8.927156 | 11 072544 < 
8.927120] 9.998442; 8$,928658 | 11,971344 _ 
$.923557 | 9.938434] 8.930155 11,c658;5 2 
8.930068 | 9.998421] $ 531647 11.0683 53 
$.531544 9:99 8410, 8 943134 11.065866 Z 
8.933915 94993" 9] '$ 034616 | 11,25 53% ; 
$.934481 | 9.948388] 8.939093 | 11 023997 "4 
$.935942 ' 9 998377 8.937565 I0,90243% 1 2 
8.937398 9.998366} 8.939032} 1 055965) 2 
2.9 18850 ' 9,998:551 894434 | 11:259106 | >x | 
8 940296 9, 1983 44; 941952 1:,0>8049] 5 
Co-ſane » 'Bne_ | Cuolanys | 12 ipE::C | Ng 
a 4 M 


Degree 85. 


B 3 


| 


Degree 5. 


_— OC I 


\O ay FI » »lo|s 


_ 


10 


I,» t» 44 £4 to | 
at w,pn » | 


MD &© 
«a 4 Q& 


t2 


oO © 


Om —— 


| 's © 


| 


_——_@zT 


Sine 


5.940296 


Co-fphe 


T angent 


9.998 = 


8 941952 


( 0-tang, 


| —— 


1.05048 | 59 


$ 94466 


$.94173$ 
$.943174 


8.945234 
8.957456 


9.998333) 
9.998 322 
9.998311 


9.998302 
9.598289 


8.991696 
$.953999 
$.954499 


8. 958814 
8.950287 


9.993277 
9.998266 
9.998255 
9.993243 
9.998232 


$.955804 
8.957284 
3.958670 
8.960952 
8.961429 
$ 962$01 
8.964170 
8.965534 
8.96603 
0,968 249 
$,. 69600 
6.97" 947 
6.972289 
5.9736.6 
$.574g62 


9.593220; 
9.99320 
9.993197, 
9.99318 

9.998 174; 


8.943494 
8.944852 
$.94529; 
8.947734 
8.949168 


3.950597 

2952921 
8.953441 
$.954836 
$.9;6267 


$.957074 


| 13 959075 


3.96047 3 
4.961366 
8.963254 


114,056596 
11,0551,48 
r1.053705 
11,052266 
rr.ogo832 


T1,049403 
11.947979 
I 1.046559 
11,245144 
11,9437-3 
11,042325 
II,040 925 
11,039527 
11 038134 
11.026746 


it 
57 


56 


9.99816; 
9 998151 
5-998139 
9.993128, 


—_ 


9.99808aj 
9.998068, 
9.993056; 


5.964639 
$,966019 
3.967391 
8.968766 
8.970123 


8.87 14-95 


|18.9720%5s5 


3.974299 
8.975560 
$.975g06 


11,93561 
11,0339 | 43 
11,232606 | #? |' 
11,0z312-4 | # 
11,029969 4 


ci.c 23094 ; 


8.970295 
8.977619 
6.978941 
8.980259 
8.981573 


Co. ſine 


| 


1,973248 


9995044) 
9.99Y03 2) 
9.998020, 
9.998008: 
9.997996 


8 y73586 
980921 
3.982251 
8.683577 


Sine 


CVetang .* 


14.0:1752 
11.0204 14 
11,0Tg07g 

1.017749, 3' 
11,016423t 50 


— om_—_ 
| angent } M 


Degree 84. 


Degree 5. 


2 


| 


1 


33 
54 
55 
55 
57 
58 
59 
60 


Sine 


Coejanc 


i; Tangenr 


( (ang, | 


8.981573 


9.997996 


8.983577 


II,010423 


3.98 2833 
8.934189 
$.935491 
3.986789 
8.988083 


9.997954 
9.99797 1 
9.997959 
9.997 947 
9.997935 


8.984899 
8.986217 
8.987532 
8.988842 
8.999149 


[I.,21 FI 
t1,913783 
11,01:468 
I1.o0rrns8 
t1.cog851 


3.989374 
8.990660 
8.991943 
$.993228 
$.994497 


9.59792 , 
9.99751 

9.997397 
9.99788, 
9.997973 


8, 99145 I 
8.992750 
$.994045 
8.995337 
8.996624 


11,923549 
1.007250 
11.095955 
11,504683 
11.00 3376 


8.995768 
8.997036 
8.993299 
$.999560 
8.909816 


9.997860 
9.997847 
9.99733 5 
9.997822 
9.99780G 


8.997998 
8.999188 
9.00C465 
9.002738 
9.053007 


11,092093 
11,0900812 
19,999535 
10,9982562 
10.995993 


9.002069 
9.003318 
9.004563 
9,095805 


39 19.007944 


9+ 997797 
9.997784 
9.997771 
9.997758 
9.997742 


9.008278 


52. 9.009510 


9.010737 
9.011962 
9.013182 


9.014399 
9.015613 
9,01582, 
9,018C31 


(9 CINIIS 


9.99773? 
9.997719 
9.99779! 


9.997614 


! 
71 9.0167 32 


19,004272 
} 9.005524 
9.906792 
9.008047 
9,009298 


10,995728 
10,9 54465 
10.993 208 
19,991953 
10.,999702 


9.019546 
$,011799 
(9.973031 
2,014268 
9.215502 


I 2.953454 
10,935 210 
10,985 965 
10,995732 


19.98 4499) 


$.217959 
9.019183 
bl ©20403 
9.02162C 


10,98 3268 
10,90 2041 
10.93c817 
19, 979597 
[0.973389 


( 0. ine 


Sine 


| C cerang. 1 


Fanment 


&| ow vas fo aw oy! 


Degree 84. 


— : 


i 


- 


YT” " 


Degree 6. 


co 


wy olneweulelT 


4 
. 


Sine 


Co-ſine 


(Tangent | < 


9.01923 5 


9.997614 


3,921620 


Fre 


_— 
Co-tang, 


19, 978380 


9.020435 


9.02163 2 
9.022825 
9.024016 
9,02520J3 


9.925356 
9.0:7567 
9.028744 
9.929918 
9.031089 


9.997601 
9.997538 
9.997574 
9.997 562 


5-997534 
9997520 
9.997807 
9.997493 
3.9974: 0 


9,0229$34 
3.024044 
9.025251 
9.026455 
4.027655 


9.928852 
9.030045 
9.031237 
3-03 2425 
9.03 3609 


10,9977166 
10,975956 
10, 974749 
10.97 3545 
10.972245 
10,97 1148 
10, 969954 
19. 968763 
10,967575 
IO, 9$6391 I 


9.932257 
9+03 3421 


: 4 9.934582 


9.03574! 
9.036896 


9.997456 
9 997452 
9.997439 
9.997 42 5' 
9.997411 


2.034791 
9.035969 
9.03 7144 
9.033316 
9.939485 


10,905209 
10,964051 

10, v62856 
10,961684 | 
10,9605Tx 5 


9.033048 
9.739197 
9 040342 
9 941485 
©,042E25 


9.943762 
9.044095 
9,046226 
9 947154 


9,051635 
9,25 2749 
ai: 


_— 


9.997397 
9,997 383 
9.999369 
9.937355, 
9 $97341, 


$0973 "7 
9, 997313 
9.997 (99 
9.997285 
Yo: 977 #7 
9.997256 
9.997 242 
9.497228 
9,9* 7214 
9.9971 99 

Sine 


,04c65 1 
5.04813 
3.942973 
3-944 130 
045284 


3-045 434 
9.947582 
048727 
5.049569 
9,051099 


3,052144 
9.053277 
9.,001440% 
9.953555 
9,0 56640 


7 


Ca-FiNpe 


Degree 83. 


10,95 9349 
Io.958187 
10.957227 
i0,955870 
19,954716 


10.933566 
10,952418 
10,95127) 
IO0,950131 
10,948 952 
19.9478 56 
10.940723 
Ic.943 582 
19, 9444+ 5 
[9.943340 


langent 


' Degree 6, 


—_— cﬀt____ 


vac « J-jie ELL Cri 
5.97375, 9.937 1g9} [9.9566.c rs. 943349 | z© 
9.054966 | c.999 185) [9.557781 | 10.9423 wt 
9.056071. | 9,957: 70] {9.058900 | 10.;41100 
9.957 172 | 9.997156 9.959036 19,939984 
9.0 8271 v.957 1411. \9- 0561139 10.43897 od 1 
9.059367 9.997 127] 9.962249 | 1.937760 1/22 
9.960460 9.997I1%| 9. 263348 | 19.y36652, Re 
35 [9-061551 | 9.997093} 9.064453 | 194935347 | 
9.062638 9.997082] 'y9,955556 | 10 9; 544+ 
9.963723 | 9.997068] 'g,066655 | 19.933: 45 
9.954806 | 9.997053] (9,967752.} 19:5 5243, 
9.96583; | 9.597239] 19,0588, 7 | 19.931153 
9.966962 | 9,297014|.{9,069g38 | 12.939052 
9.268936 9.997999 071027 rep2ngny 
9.069107 | 9.996994 (5073143 19.927087 
9.079176 | 9.956979 19.07 3197 ; 19,926803 
$07 1244 rnogeg 9.574278 19,923722 
9.972305 | 9.926949] [5.075356 | 19924644 
9.973366 | 9.555934] (9.076432. | 19923598 
9.974124 | 9.996915} [9.077505 | 19:92449; 
2-075480| 9.995904} (9.:78576.| 19-9214, 4 
9.976523 |. gg688 9.079644 | 1949-9356 
9.077 383 | 9.996874} |p.v8.710 | 10.919290 
9.978631-| 9.996858} [o,o81773 | 10,915227 
9.279676 | 9.996843] 19.08:834 } 19.9. 7167 
9 080719 | 9.996828] 10,083 891 Ig. i609 
9.981759 [9.996812] [o,084947 | 10.915053 
9.082797 | 3.996797 9.085999 | 19.914000 
9-083832 | 9.996782] [9.287050 | 19.91 2959 
9.934364. | 5.9967E6| [o.o88098 '} lo,g4 199% 
9.-85894 [9.996757 089144. 16.9198z6 
C 9-j1ne Sine | Co. Mup,. { angent 4 
Degree '83, | 


B 5. 


4 — 


| © TED = 


—_——. 


- 


— 


[56 cow alunwrlo|s 


9.09 


Sine 
9.085894 


Co-ſine | 
| 9.996751 


9.086322 
9.087 947 
9.088990 
9.089950 
9.091088 
9.091024 
9.093037 
9.054047 
9.095056 
9.0;6062 


9.097065 
66 
9.299065 
9, 100062 
9.101056 


9.102948 
9.103937 
9,104025 
9.105010 
9.105992 


9.106973 
9 107951 
9.108927 
9.199 T 
9.110873 
9.111842 
9.112309 
9.113774 
9.114737 
9.115698 


Co. fine 


9.936735 
9.996720 
9.9967c4 
9.996 

9.996673 


9.996657 
9.996641 
9 996625 
9.996610 


9.396594] 


9.996578 
9.996562 
9+996546 
9. 996 $30 
9.996514 
9.996498 
9.996482 
9.996455 
9.996433 
9.996417 
9.996400 
9996384, 
9.996 368 
9.996351 
94996335 
9.996318 
9 996302, 
9.99 6285, 


9.9962 69 | 


Zine 


Tangent 
9.039 144 
3.090187 
.091228 
9.092266 


093302 
9.0943 36 


Co-tang, 
LE comamand —_— 
10.9108 56 
10,999813 
10.998772 


10,.907734 
10,906698 


10.90 5664 


| 


9.995367 
9.096395 


101504 


9.105550 


9.1065 56 
9.107559 
9,108560 
9.109559 


10,904633 
10,90 3604 
I0.902578 
10.3901554 
10,900532 
10,899513 
r0,8g 8496 
0.897481 
10,896468 


10.83 9444 
10,888449 
10,837 457 
ro, 3864.67 
19.88 5478 
10,884493 
10,883 509 
10,832528 
10.831 548 


10,880371 


LS 


» ASA 


7 


TYIITECLAEES. OE ) An ARGS > or Prat Rs 


—_—— ' 


Degree 7. 


Sine 


j Co-ſine | 


9.115698 


9 996269 


[Cangent | 
[9.11 9427 


| 9.116656 


9,117612 
9.118567 
9, 119519 
9.120469 


9. 9962521 
9.996235 
9.996218 
9.996202 
9.996185 


[g-120494 
'9.121377 
9,122348 
9.123317 
9.124284 


9.121417 
9.122362 
9,123306 
9,124248 
9.125187 


9.996168 
9.996153 
9.996134 
9.995117 
9.996100 


'9.125248 
19,126211 
9,127172 
'9.1:81;0 
| 9.129087 


10.3 295 95 
10,873623 
109,877652 
10, 876563 
ro0.875716 
10.8747 51 
25, 873749 
10, 872528 
10,871870 
10,870913 


9,126125 
9,129060 
9.127993 
9,128925 
9.129854 


9.996083 
9 996066 
9.996049 
9.9969; 2 
9.996015 


9,130041 
9.1 39994 
9 131944 
9.132893 
(9.133839 


10,569959 
10,869006 
12,868056 
10.867107 
10 866161 


M——————— 


9,130781 
9,131706 
9.132630 
9.133 5S1 
9134470 


9.995998 
9.995980 
9.995963 
9.995946 
9 995928 


9.134784 
$+135726 
19,13 6656 
'9.137605 
[9.135542 


10,865216 
10,864274. 
10,5633 34 
10.862395 
Io.861458 


9.135387 | 


9.136303 
9.137216 
9.138137 


22 9.139037 


9.995911 
9.995394 
9.99587 

9.995859 
9.995841 


9. 13 9944 
9.140850 
9.141754 
9.142655 
9.143555 


C o-ſine 


9.995825 
9,995806 
9.995788 
9.99577 

9.995753 


Sine 


Degree 8 2; 


9. I 294-70 
9.140409 
'9,141340 
'9,142269 
(9,1431g5 
[9.144121 
'9,145044 
(9.145965 


10.860 524 
10.859591 
19 858660 
10,859731 
10,856824 
19.855379 
10,55 4956 
10,854935 


9 147803 


10.852197 


9.146885 [f 853175 


| Co-t4Nps 


[ angerit 


| Cotoanp., 
19.8 39571 


10 


— 


=| Q » ta. + | 49 e& \ | 


4 


1 - 


Degree 8: 


My 
—_ 
fs) 
"3 
a 
z\ 
4 
5! 
'6 
72,9 
J' 9 
9, 
To, 


LL 
13; 
13, 
4 
I'5 


T7 


17 
1s 
I9 
20 


Al 
22 
23 
24 
25 
26G 


3 


Sine | 
9.143555 


Co. jane / 
| ————— — ———_— 


9.9957 53. 


9-144433 
9.143349 
9.146243 
9.147136 
9.148026 
9. 148915 

9.149g01 

.1 50686 
9-15 1569 


9.152457 | 


9-15-330 
9.154208 
9,155082 
9.155957 
9.156830 


G. 137700 
- 158569 
9.159435 
9.860301 
9,161164 
9.162024 
9.162885 
9.163743 
9.164500 
9.165454 
neg 
9,16715 
9.168008 
9.168856 
9.169702 


Coe {ane 


9. 995735 
9. 995917 
9. 9955991 
9.995681 
9. 9.995 564 


9, 9.995646, 


9.995628 
9.995610, 


— 


9-995591| Þ 


9.995 $73 


9 995555 
9.995537 
9.995519 
9.995501 
9.995452 


9.995464 
9.99 544 
9.995427 
9.995409 


9.995399 


9.995372, 
9.995353 
99953 
9.995316, 


9.995297 


9.995278 
9.995260, 
9.995 44T. 


9.9952 22. 
9.995303 


Sine 


 Cangent 
9.147803 
< 0.048718 

9.149632 
4 159544 
9.151454 
9.15263 


9.153269 
9.154174 
9, I55077 
155978 
9.156877 
9.157775 
9.158671 
9.159555 
9.160457 
9.161347 
9- 162236 


6! [9.163123 


9.164008 
9.164392 
9.165773 


9.166654. 
9.167532 
9.168409 
9.169284 

9.170157 
9. 191929 
9.171899 
9.192.757 
9.173634 


= 
Co-tang, 


Co-tang, 


19.852197 
10.851282 
10,850368 
15,8494 56 
10,848 ;45 
I0.847637 


10,346731 
lgo.845325 
10.844923 
10,8 44922 
10,343123 


10,843225 
10.841329 
10.840435 
12.839543 
x0 10 838653 


IO, 0.837764 
10.83 6897 
10.33 5992 
10.3835108 
10.334225 
20,833346 
10.332468 
r10.331591 
10,830716 
I 0.829843 


10,828971 
10,828r01 
10.827233 
10,826366 


10,825501 


Tangenr 


Degree 81.. 


Degree 8, 


| 


Sine 


 Co-ſune | 


9.169702 


9.995203 


Tangent Y 


Cootang, 


1944991 


10,825501 


9.170546 
9.171389 
9.172250 
$-173070 
9.173908 


9.995184 


9499516511917 6234 


9,995146 


9.995 123119177942 
9.99; 1081]9-173799 


9.174744 
9.175578 
9.176411 
9. 177242 
9.17807 2 


9.178geo 
94179726 
9.18ag551 
9.181374 
9.182196 


9.183015 
9.183834 
9.184651 
9.18 5466 
G. 186280 


9.187092 
9.187903 
9.188712 
9.189519 
9.190325 


9.995089 
9.995079 
9.995061 
9995032 
9.995012 
9-994993 
9.994974 
94994955 
9.994935 


9.994916 


49.188957 


9.191139 
9.191933 
9.192734 
9.193534 
9.194332 


Co-fane 


9.994699 
9.994680 
9.994660 
9.994640 


9.994620] 9.199712 


9.175362 
177084 


179655 
9.150598 
9.181, 60 
9.182216 
9.133260 


9.133907 
9.134752 
9.185 597 
9.186439 
9.187280 


188120 


9.189794 


9.190629. 
Þs Ig 62 
192294 


9.193124 
9.193953 
9.194780 
195606 


10,8 14638 
19,823976 
io,$22916 
10.322057 
10.8:r207 


y——— 
10.820345 
10.819492 
10,$18540 
18,8$17789 
10,816940 


19.8 (C293 
I0.$15248 
Ll 0.514403 
l0.813561 
10,%12720 


10.811z80 
ro.$11042 
10.810206 
10,809371 
10.898 538 


19,807706 
19.806376 
40, 806047 
10.805220 
Io, 804394 


9.196440 
[9197353 
9.198674, 
9.19899, 


Sine 


| n 0- (ang, | 


Tangerit 


10.803569 
10,852747 
10,501926 
t0:901106 
r10.$00287 


To 
| 29 


28 


Ig 


" Ow +|v, ow ww 


Degree 81. 


D7- 


| 


_— 


—_ 


o ew eluaSdwrnvwlels 


—_—__ 


Degree 9s Ga Ht 


| 


Io 


[=—— 


+ __—_ — 


$ine Co-ſine 1, Tangent | Co-tang, 
ry 199712 | 10.809 287 
9.195129 9.220529 | 10.799470 
9.195925 9.201345 | 10.790655 
9,196718 202159 | 10,797841 
9.197511 9.20297 1 ] 10.797039 
9.198302" .203782 | 10 795218 
— ————_—_—_—_—_— —  — — 
9.199091 9.204592 | 19.7 95408 
9.199879 9.205409 | 10.794600 
9.320666 9.206267 | 10.793793 
9.201451 9.207013 | 10.794987 
9.202334 9.207517 | 10.792183 
9,203OL7 9.208619 | 10.791381 
9.303797 9.209420 | 19.799580 
9.204577 9-210220 10.789780 
9.29535+| 9.9 6 9-211015 19.78569g2 
Dc —_— 9.211815 10,788185 
9, 206906 | 9.994295 9.212614 | 10,787389 
9.207679 | 9.9942941|7- 23495 10,7986 595 
9.208452 9.994354 9,314198 10,955802 
9.209222 | 9.99423 3119214989 10.78011 
9.209992 | 9.994312 9.2I5780 10,784320 
9.210760 | 9.994191] (9219568 10,783432 
9.211526| 9.994171] [9227356 | 19.782644 
9,212291 | 9.994150 9218142 | 10. 781858 
19.2130FF | 9.99412 9-218926 | 10,7958 i074 
9,213318| 9 99410 [9.2 19710 | 10,J80290 
9.214579 | 9.99403 (9,220491 | 10,77 9508 
9 215338 4066] 19221273 | 10.778728 
9.2 16097 | 9-994044] |9-232952 | 20.777945 
9.216854 | 9.99402 4 [9.222830 10.777170 
9.217609 | 9-99490J \9,2323607 | 10.716393 


. } Tangent 


. a 


M 


Degree 9. 


Sine 
9.217t0g 


9.213363 
9.219116 
9.219368 
9,220618 
9.231367 
9.232115 
9.222861 
9.22 3606 
9.224 349 
9.225092 
9.225833 
9.226573 
6.237311 


9.228248 
9. 2287 84 


9.229518 
9.239253 
6,230984 
6,331715 
9.332444 
9.233172 
9.233599 
$3008 

+335349 
$+ 236073 
9.236795 
9.237515 
9.238835 
9.238952 
9.239690 


Co-fone | 


C0-ſine 


9.993746 
9.993735 


3.993793 
0.993681 


_— — —— 


Tangent  E 


9.993660 
9.9936z$ 
$.99361i6 
9.993594 
$4993 572 


9.223607 


6,334382 
9.225156 
9.325929 
9.226704 
9.227471 


Co-tang. | 


19,716393 

10,775618 
10.774344 
10.774071 
10.773300 
10,7725259 


9.223240 

-. 229007 
9.339774 
9-2329539 
9.231302 
9.232065 
3.332526 

.233586 

+$34345 
9.335103 
9.235859 
9.23 6614- 
1.237 368 
2.135180 
9.238892 


9.993559 
9.993528 
9.993506 
9-99348 

9.993462 


9.339623 
9.240372 
[9.2411 18 
9.241865 
9.243610 


9.993440 
9.993418 
9.993396 
9.993 374 
9.993351 


324335% 
9.244097 
9.244439 
» 34-5579 
3.246319 


SiQe 


Co-teng, 


Degree $0. 


T0.771760 
10,770993 
10,770236 
10,796 9g61 
10. 768698 


10,767935 
10.767174 
10.,766414- 
IO,765655 
10.964897 
10,764141 
10,763366 
10.962632 
10,761850 
10,7611 28 


10,960378 
10,759629 
l0.75883: 
10,9581 3$ 
10,757 290 


19,756646 
10,755993 
10,955161 
10,7 $4421 
10,953681 


} Tangent _ 


{Bl 0» ww + wn PRITY 


— 


— —_ 


Degree 1 Os 


_— 


ow au angdwuQolelC 


12 


—— 


bog wwWu 


—O> - —_  - - 


She | Co-/1me 


Tanze it 


Coo 1919p, 


-23 9672 9,993251 
+2493%86 , 9.9933 29, 
-241To1 9.993397 
,24r814 | 9.993254. 
242526 | 9.993 262. 
9.243237 1 9.993 240, 


9, 243947 | 9.995117 
' 9.244656 | 9.993195 
9.245363- 9.993192 
9.246070 , 9.993149 
9.246775 9.993 12/7 
9-247475, 9.99310 
9.248181 | 9.99301 y 
9.248853 | 9.993059 
9.249533 9.993936 
9.250282} 9,993213{ 


9.250990 | 9.992990 
9.251677 | 9.993967, 
9.252373 9.992944] 
9.253997 ' 9.992921) 
9.253761j9 992898; 
9,254453\ 9.992875 
9.255144 9:992552 


9.255534 po9abagy 


9.256523 9.992506! 
9.257211} 9.99276534 
9.257898 9.992759 
9.238583 9.992736 


29 | $.,259951 
32 |$.2606g83 


9-259268$ | 9.99264 3; 
9.99 2694 


9 245319 
9.247957 
9.247794 
9.2485 20 
924926 4 
9.243998 


9.350730 
9.251461 


9.992666\ 
L 0-jane : Sine 


2 


9.152091 
+2 $2920 
9.253645 


Iv9.,7  og81 


OO — 


[0.732943 
I:,752206 


10,951470 | 


10,750735 
10,7500 32 


0,7 ,,270 
I0.743539 


10,74782s | 
12,747080 


10, 746353 


9.234374 
9.23 3200 
9:255824) 
9.256547 
9.257269 


10.745620 
I0,7 449909 
19,744 476 
10.743453 
10.7427 31 


9.257990 
9.258710 
9-25 9429! 
9,2692146 
9.260863 


10.74 4010 
12.741292 
10.740 571 
12.739S54 
TO.7391037 


9.261579 | 
9.252292 
9-253005 
9$,263717 
+ 264428 


I0.739422 
10.737708 
19.7 36995 
10,73 6283 


9.265136 
+265847 


9.266555 
9.267261 


+267967 


Degree 79- 


10,734862 


10.734133 
10.733445 


0.7327 39: 


10.734033 


| mem—_—_— | 


[ Ce ang. |) Tangens 


| 
— 


69 


” 


SS aa YlPa ua .Dl & - 


JAY 


De 


TO. 


| 


3) | 9.264027 


Sime 
9.260863; 3 
9.261314. 
9.261994 


9.25267 z 
9.26335! 


9-26470 3 
9.265378 
9.256051 
9.266723 
9.267395 


| 9-992 5O1 


C v=fine 


9.992666] 


9.992643 
9.993619) 
9. 992596 
9$-092572 
9.992549 


9.992527 


9.992478 
9.992454 
9.992470 


LI 


9.268671 
1.269375 
9.270778 
9.27 1479 
9.271470 


9.272 1976 
9. 2728976 
9-273573 
5274269 
9.274964 


g.268065 
9.288734 
9.269403 [9 
9.270069 
9.370735 
9.27 ( 490 
9.172362 

9.27 2726 
9.: 733838 
9.274044 | 
9.27478 
94275367 
9.276025 
9.276501 
9.277337 


9+992406) 
9.9323 $2 

992162] [9 
9.992335 
$:99231 I 


9 9922087 
9.99225: 

9.992239 
9.992214 
9-992 190 


9-99 4160) 
9.932 14.2) 
9.992 118] 
9.992093! 
9.5926 g| 


9.27799 1 
y. 2786085 
9.279197 
$2799 18 
Gs +2505 59 


Co Jine i 


—— — - 


YG 99 2VAT 
3-93 4020 
9.99 (996, 
9499 197 1| [9 


9-y9vig947; | 


$116 


Degree 79. 


9. :75658 
9,276351 

9-2770.43 
9.277734 


9.279113 
9.27980 1 
-n . 280488 

.201174 


s. 
"D +20534 : 
9.253225 
9.233907 
9.254589 


!y. 0 1 940 
$. 86624 


. 9.2d”7, 7 7 


| Y (lang, 


9.267067 


9.278424 


251858 


9.255268 


9.207301 | 


r0.73 1229 
10,730625 
r10,729923 


10,729221 | 


10,7285 21 
10,725822 
10.7271 24 
10.7 26427 


I0.725731 
10,725036 


10 72434< 
10.7 2364 
9.722957 
109,92 2267 


10,721576 


19.720597 
10,720199 
Io.719512 
r0.718826 


lo,718142 


10, 7 $7455 
19.716775 
IO,7 tu0OY3 
ts 1 
97 147 52 
IQ, 71405; 
10.7133 76 
10.712699 
I0,712023 


(0,0113,z6 


[ d (Lot 


_—_— 


— 


| 0 w we. ww mY 


ns, 


| Degree Ii, 


16 


| 5 © ww blu ww -lol3 


Sine” 1 
\ 7s 


9.281 229 
9.281897 
9.2825 44 
9.133190 
9.283836 


mn ———_—_— 


Co-fene | 'T angent nt | Co-tang, 


9:921947) 9. 288652 | 


19.74 1348 


9-991932] 9.28932 6 
9.991897, 9.289999 
9:991893} 9.290671 
9.991 { 9.291342 
9.991823, 9.292013 


9.384480 
9-285124 
9.285766 
9.286408 
9.287048 


9.991799] 9-3 992682 
9:99177 þ| \9.293 350 
9.994749} [9.294017 
9.991724, [9.294584 
9.991699 aONg? 


9.287688 
9.283326 
9.238396 4 
9.289600 
9.249236 


9.991674| | (9-29601 3 
9.991649, '9.296677 
9.991624\ 9.297339 
9.991599, 9.29g001 
9.991574 lo. 294602 


10,710674 
10,710001 
10,709329 
19,7086q8 
10,707 987 
19,7093I5 
19,706650 
10,705983 
10,053J16 
10,704651 


19.79039067 
109,703J23 
{ 0.702667 
10.,701999 
10.701338 


9.299870 


17 | $-29150, 
18 | 9.29217 
I9 | 9.292768 
20 | 9+253399 


9.294929 
9.294638 
9.295246 
P+2953913 
9.296539 
9-297 164 
9.297768 
9.298412 
9.299934 


9.299653 9. 991195 


—  — 


' uy -ſt TC 


9.991549 [9-299322 
9:9 91524; [9.299950 
9.991494 9.390638 
9.991473} 9.391255 
9.991 44+ 


9.301951 
| ' 


10,700678 | 


10,700020 
10,699362 
10,695705 
10.698049 


9.991422 
9.991397 
9.991372 
brochen y 
$.599132! 


9.3 £2607 
Bu 
$-393914 
(9-394367 
9: 395246 


10.697 393 
I09,,69673I9 


10,6960B86/| 


10.695433. 
10.694782| 35) 


9. 305867 
9.306519 
9.397150 


9.991295 
9.991270 


9-991210]| 9.307816 
9-399463 


| Sine ' / Co-1ang, 


10,694,031 
10,693481 


10.69283 2 | 53) 
10,692 184. | 38 


| $9 


| 341 
(33 


10.691537 13% 
"| 


Tangent 


Degree 78. 


-_— — 7 "—_ 


L JAAL 


——_— 


Sine 
9-2399655 


9.991193 


I 


9.305463 


9.320276 
9.300895 
9-30 1514 
$4392132 
9.392749 
9.363 264 
9.393979 
9.394593 
9.305207 
9.395819 


9.3964 20 
9.307941 
9.397650 
9.303255 
9.308867 
ge. 05474 
9.310980 
9.3iots5 
93 :120y 
9.31i095 
9.312495 
+34 53929/ 
9, (3698 
$+3 14297 
9.314897 
9.313495 
9.3 16692 
9.316609 
9.317254 
9-3*7579 


( 0-fane 


| 9.990934 


9.991167 
9.901141 
9.99 muy 
9.991090 


9.991064. 


[9.309 109 
9.309754 
-JIOJ 99 


Co-jmne ( { Tangent| C 2p, 


lo.99 $37 
109. 6908g1 
19.6902,46 
10, 68960 1 


9.311042] 10,683g5$ 
9.311685} 10.688315 


9.991038 
9.991012 


9.999986| 


9.990g60 


9.990908 
9.99088 2 
9.9908; 5 


9.290829 


9.9900}, 


4312337] 10,689673 
+312965| 10,687042 


9.313605; 
9.314247; 


(9.314885! 


9.315537 
(9.216159 
19-316795 
94317430 
9.318064. 


| 
9+990777| 


9.9997 50 


Us 4 IS69g7 : 
'9.31933O 


9:290724| 19-3 19961 
9-9 30697! ' 9-3 -9593 


9.950571 


Se 990045 
9.99-618 
9.9905 y1 
9.990565 
9.990538 


[9-3 21222 


Y.cg0OFf12 
9.999455 
9.990 ,58 
9+.9y04 ;1 
$+99 240g 


Sine / 


Degree 78. 


9.32498; 
9.325607 
9.326331 
93-3268 53 
9-327475 


10,686392 
10.68 55953 
10,685315 


10,654477 
10.683841 
10,683 205 
10.682570 
10.681936 


0.651303 
10.680670 
19.63903 g 


19,679405 
10,678978 


19,676 Il49 
10.6775 31 
10,6765g4 
10.67 6267 
10,67 5642 


OO I—— 


10.67 5017 
10.674393 
10.67 2763 
10673 147 
IC S7ZFLF 


T anyent 


— 


=| 0» vwweluw oo es | 


" 
—_— 


ih 


1 


| 


Degree 12. 


| 


EE In re ny 


_—  ———— {———_ 


. 


[3% «aw ala+Sw rv ottZ 


2, 


 — 


Sine - 
9,317879 


a 


9.318473 
9, 319066 

+3 19658 
9.322250 
9.329340 
9.321430 
9.322019 
9,3 22607 


9.326117 
9.327281} 
9.227862 
9.3: 8441 
9.329020 
9.329599 


9.330176 
9.330753 
9.331326 
9-331903 
9+332475 


Cooft ne 


SIE 


9.990 . 77! 


9.990751 
9.990324 
9.93029 

9.999279 


9.9902 42 
$.990215 
9.990188 
9.950161 
9.90134 
9.930107 
9.99-07g 
$+9J30052 
9.99002 5 


9.989997] 


| 


angent | 


« &; - ang, 


9-227 475 


10.6725 35 


9.328995 
9.328715 
9.329334 
9.329953 
9.320570 


I0.671905 
10,671285 
10,670666 
10.670047 
Io, £69430 


9-331187 
9.321803 
9.332418 
9.33-033 


—— 


9.334259 
9.334871 
9.335482 
9.336093 
9.336703 


9.989970! 
8.989442 
9.989915 
6.939887 
9.939860 
9.989832 
9.58980, 
9.939777 
9.539749 
9.98972 « 


9.333051 
9.333024 
9.134195 
9.3 341766 
9. 22597, 


[5337305 
9.337919 
9.338527 
9-339133 
9.339739 


9.333646 


10 668813 


| 10.6681 97 


10.667582 
[0.666967 
10,6663 54 
10,665741 
lo,E65129 
15,.664518 
10,663 907 
10,663293 
10.662689g 
0.662081 
10,661473 
19.66n8(7 
15,660 261 


(9.340344 
9.3409 ,8 
-324+552 
$342155 
19 342757 


I10,%4 $656 
10.659052 
10.658448 
19.6537845 
10,6537243 


'9 343358 
9.343959 
9-344 558 
9.345157 
9.345715 


I-,6566;2 
i 0.656042 
10.655 442 
10.6 ,4843 
10,654745 


| | 
| Co tang, 


Ta nvent M 


Degree 77. 


— 


— 


cd Bi. Mod rods a. i. en 3. rn @ #_ 4-40  @a#o£#Þtþ pr} .a.ccc 4 4aAS<oA 4A TEILIELZS 


Degree 12. 


i 


39 : 


| Co-ſanc 


I517e | 
9335337 
9.315926 
9.336475 
9.32370 43 
0.337610 
9.333196 


9.338742 
9.339306 
4 339870 


Lies] 
9.989; #1 
9.999553 
9.989525 
9. 989597, 
g 989469! 
9. 9.9894 41: 


9. 9.933413 
9.9393 34 


9.939356 


| grmencr 
9345755 
9.349353 
9.346949 
'9+347 545 
|9- 348141 
9.349775 
9.349329 


9.349922 
9.350514 


9.342424 | 9.989323) [351106 


9.340996 | 


9.34558 
9,343119 
9. 342679 
9-3 43239 
9-343797 


9.989299 


19-3 51697 


9.9392 277] 


9.989243 
9.939214 
9.989136 


9.989157} 


[9.352297 
9.352876 
9.353455 
9.354053 
9.354640 


ded! 


10,554245 
10.65 3647 
10,653oF1 
10,652455 
r9,65r859 


0.647713 
I0,637134 
10.646535 


10.645947 
10,64.5360 


9-34435s5 
9.344912 
9.3 45459 
9.346024 
9.345579 


9.989128! 


ne 
9.939071 
9.989042 
9.999014 


9.347134 
9.347687 
9-345249 
9 345793 
9.349343 


9.988985 
9.938956 


9.902097 
9.988398 
9. 9.98886 g 


9.355227 
9.355812 
9.3 56398 
9.3 36932 
9.357566 


9.358145 
9.3 $8734 
9-359313 
9+3 59893 

*2£0474 


9.349893 
9-3 3944} 
9.3 59992 
9.351540 
' 9.352088 


9.938840 
9.93881 
9.988781 
9.988754 
9.988724 


9.361053 
9.261632 

9.362210 
9.362987 
9.:64354 


Sine 


19. 644773 
10, 6441859 
l2.£43602 
19.643o0r8 
10.6424.34, 


”= Zonine: 
r[0,64I269 
Lo.649687 
10.649107 
10.639526 
10,638947 
10.6 38 269 
10.6377 99 
1104637213 
10,636636 


Tangent 


we” | 


AY 


4 © ww +1 ow © 


EE 


Degree 13. 


23 SGS23El3v an ele nlels 


Sine C0-ftne Tangeat , Co arg, 
9.353088 9.9887 24 ge] 10.630636 
9.352635 | 9.988695 | [9-363940 | 19.630050 
9-353201 | 0.983666} [9.364515 | 10.635485 
9.353726 9:-933636 9.36 5090 19,534910 
9.354371 | 9.988607] [9.365664 | 19.634336 
9354385 | 9.988578} [9.366237 | 10.633763 
9:355358 | 9.988545} [9.3 66810 | 10.633 190 
9.355901 [9.9885 rg} [9.367382 | 10.632618 
9-356 443 | 9.9384 39/ [9-367953 | 19.63 2047 
943 56984 | 9.9834 60] [9.368524 | 10.631476 
9.357524 | 9.988430 10.630g06 
94353064 10,630337 
9.358603 19.6297 65 
9.359 147 lo .629 201 
9.359679 l0.62863 3 
9.350215 10.628067 
9.360752 10-627501 
9.361287 10.626936 
9.361822 10.626371 
9.362356 10.62 5807 
9.352889 10.6252 þ4 
9-363 423 10,624681 
9-353954 10.624119 

5366485 r0.623558 
9-365016 10.622997 
9.365546 10.622437 | 
9.366075 [9.987953 19 621878 
9+ 364604 | 9.987923 T0,6223I9 
9.367132 | 9.987892 10,62076 1 
93 67659 9.987862 10.620203 

9.363185 9.98733 2) 9.360 10.619646 
5 "Con ſine Sine | | Co-tang. | | angent_ , 


—_ 


UMI 


J 


+ w A UI Oo-SwwSajwGgu cw © 5 


þ -4 4 
© ws 
4 


Oo = 


$I ceo 


Degree 13. 


Degree 76. 


M| Sine Co.ſine |ITangent Co-tang, 
30 9, 268185 9.95783 2/ ,, 389354 = 519646 (30 
31' 9.368711] 5, 9878011(9. -389910 | 10,619090 | 29 
3+ | 9.369236 | 9.987771) [9.351466 | 10,618 534. |28 
33 | 9.369761 | 9.987745 (9.382021 | 10,619g80 | 27 
3+ | 9.;79285 | 9.987719] [9.382575 | 0.619425 | 26 
|? | 9.379808 9.939679 [9.333 129 | 10.516 89g, | 25 
36 9.371330 | 9.987645] [9.383622 | 10,616348 | X4/ 
32 | 9-371853 | 9.997618} [9.384334 | 19.615766 | 23 
3” | 9.372373 | 9-987588] [9.334986 | 10.61521, | 22 
79 | 9.372894 | 9.987557] [9.385337 | 1.614663 | 31 
i? | 9.373414 | 9.987526] [9.335888 | 10.614rx2 | 20 
$* |9:373933 9.386438 | 10.613563 | 19 
” 9.374452 9.386987 | 10 513013 18 
#2 | 9-374970 9.387536 | 10.612464 4 
9.375487 9.388084 | 30.611916 A 
#5 | 9:376003 9.388631} 10.61 1369 | 15 
45 9.376519 9.339178 lIo.6108:2 } 14 
47 | 6.377025 9.339724] 10.610276 | 13 
9.377549 -390270| 10.609730 | I2 
42 | 9.378053 9.39085 me r85 | u1 
$21 9-378577 9. 391369| 10.6086,40 | 10 
p 9.379089 391907 _ » 
5+ | 9.379601 9.392467, 20,607353 | 8 
33 [&.3%0113 9.392989  10.,60501r | 7 
5+ | 9.389624 9-3935z1| 10.606469 | 6 
33 9.331134 9394074; I9. 10.605g27 5 
3? | 9.381643 5394614 10.605386 + 
” iſoogn 9.395154 | 10.60g846 | 3 
9.7% 2661 9. 395694 | l0.604306 | a 
; he 9.396233 | 10.603769 | 1 
— [9-353675 L980 | 603339 © 
+ Co-jine Co-tang. Tangent M 


—_— 


[9.391206 


19-3957%6 | 
9.395654 | 9. 


Sine 


Degree 14+ 


| Co-fine | |Tangent 


| 


—— 


Co-tahg. 


91333675 
9.384751 
9.334687 
9.385192 
9.333697 
$.3 86201 
5386704 
9.387207 
9.387709 
9.388310 
9 388711 


9.986904) 
9.986873 
9.98680 
9.98697 
9.986746 


9. 96771 


10,6 3229 


9-397399 
9.397846 
9.39%z63 
9. 398919 
9.399455 


9.986714/ 
9.986683 
9 986551 
9.986619 
9.98558 


9.399999 
CEnnY 
9.42105 

9.40I591 
9.402124 


9.389211 
9.389911 
9.390210 
9.390708 


9.,865 $5 
9.985527 
9.986491 


9.391703 
9.392199 
9.392695 
9.393197 
9.393E85 


$:394779 
9.394073 


9.396159 
9.39664 
9.3973! 
9397641 
G.3go1 It 
2 28300 


9.9862 
9.996201 


9985974 
Hats 


lp:=<>ay 


Co-ſine 


Sine 


9.492656 
9.493187 
9.403738 
3.404249 
9.404-778 


9.495396 


119.405336 


9.496364 
495892 
9.407419 


9.497945 
9.4084/71 
i9.408995 


'9,.412137 
9 4$126,8 


| Co-tang. 


10,602694 
10,6021 54 
10,601617 
10,601081 
10.602545 
10,600010 
10,599476 
10.598 942 
10,593409 
19.597876 
10.397344 
10,596813 
10,596282 
10,595751 
10,595222 


10,594692 
10, 594164 
10,59;636 
19,533608 
10,5 92581 


. Oe re ee E——n—_ _— 


10.592353 
10.591529 
9 £91081 
10,590473 
10, 389954 


10.58943! 


| 10 5889093 


10 588385 
19.587863 


10, 587342 | 


| agent 


30 


| M 


Dn — 


Degree 75+ 


__—————— 


—_ 


— 


Degree 14- 


Sine 
9.39960 7 
9.399287 
$+39957$ 
9.4c0061 
9.400049 
9.40 1035 


To-fane \\ Tangent | Co-tang, | 


9.985942; (9.412658 


9.935909 
9.935876 
9.985843 
9.935811 
9 935778 


9.413699 
9.414219 
9.414738 


9.413179 j 


Ic .5873 42 
12.586821 
Io,586;01 
10,585781 
0, 585262 


9.415257 , 12.584742 


9$.4915.0 
9.4 0200g 
9.4c 24g 
9.492973 
9$-493455 
9.493938 
9.494420 
9.404901 
9.495382 
9.405862 


9.985745 
9.985712 
9. 935679, 
9.985645 
9.98;613 


9.985; 550 
9.985 547 
9.935513 
0.985480 
9.985447 


9.416293 


9.417842 


9 419901 
9.420415 


9.496341 
9.406820 
9 $27299 
9.497776 
9.405254 


9.420927 
(9+421440 
(9.421951. 
9:42 2463 


9-38 5414 
9.985 380 
9.985 247 
9.985374 
9,: 85:80 


9.415775 | 


9.416819 
9.417326, 


9.418357 | 
9.418873 | 
9419385 | 


Oo 122c73 | 


10, 584225 
10,583 707 
19,583 190 
10,582674 
10,g82157 


109.5SIE42 
16.58 127 
10.58c673 
10, 580099 
10.579585 
10.,579072 
10.578 560 
10,578048 
10.57;$37 
10.5-7036 


9.403731 
9.409297 
9, 409682 
9.419157 
9.4'0632 


['s 


9.985247} |.4 23484 
9.985211 
9.9 $5189 
9.985 146 
9.98;112 


9.4" 4503 
*42{fO1 I 
[s 425518 


9.411106 
9-411579 
9.412052 
9.41 2524 
90,.412996 


9.98 4977 
9.984943 


9.426027 
9.426534 
9.427041. 
9:427547 
9.4 Boga. 


9.935079 
9.985045 
9,58;011 


19-423993._ 


19.376516 | 
19,576907 
Io 575497 
10, 57498y 
109, $7448c 
10.573973 
10,573466 
I0,5472959 
10.572353 


Co. ſine 


Degree 75. 


”_ — — 


t 


£$| o0= wwe ow e's | 


| 


Degree 15. 


ww AGE C rt aIobLovalanwylolt 


| 


Sine 


9.412996 


9.413467 
9.413938 
9 414408 
9.414378 
9.415347 
9.415915 
9.416283 
9.415350 
9 417217 
$.417684 


Co fre [|| 
9.934 944 


Tangent 


9.934910 
9.934876 
9.984842 
9.984.895 
9.984774 


9.984740 
9.984706 
9.984672] 
9.984637 
9.984603 


9.429067 
9.429556 
9.430070 
9.439573 
9.43 1075 
9.431577 
3. 432079 
9.432580 
9.433080 


Co-tang, 


20,57 1947 | 09 


10.571442, 
10.570938| 
10, 570434 
10,559930 


10.56 9429 3, 


10.568925 
10,568423 
10,567921 
10,567 420 
19,566 920 


9.418149 
9.418615 
3.419079 
9.419 $44 
9.420007 


9.984569 
9.984535 
9.984.500 
9.984466 
9.984431 


9.473580 
3.434980 
7.434579 
3-435078 
9.425576 


10,5664tg 
19,565920 
10,565 431 
10,364922 
I0.564424 


9.420470 
9.420933 
$.421395 
4 9.421856 
9.422317 


9.984397 
9.984363 


9.984328 
9.984293 
9.98425 


9.436073 
9.435370 
9.437067 
2.437563 


19.438059 


10.563 927 
10.563430 
10,562033 
10.562477 
I10,561941 


$.422778 
9.423238 
9.423697 
| 9.424156 
9.424615 


9.98422 
9.98418 
9.984155 
9.9841 20 
9.98408 


4.438554 
3-4390948 
9.439543 
9.449036 
9.449529 


9.425072 
9.425539 
9.425987 
9.436443 
9.426899 


—  — ___— 


c 0-ſjane 


9.98405 
9.984015 
9.98398 
9.933945 
9.98391 


9.44 IOZ3 
9.441514 
4.442006 
9.442497 
9.442988 


_ 


L —— 


10,5614-46 
10.560952 
10, 560457 
19,5599y64 
10,559471 
10.558978 
10.558486 
10.557 994 
19,557503 
10,557011 


Co-tang. 


Degree 74+ 


| Tangent 


1 


Sine 


3* | 9.425899 


9.437 354 
9.427899 
9.428264 
9.429717 
9.429170 
9.429623 
9.430075 
9.439597 
9.439978 
9.431429 
9.431899 
9.432328 
9.432778 
9,433296 
9.433574 


9.434122 


9.434569 |: 


9.495016 
9.43 5462 
9.435918 


9.436353 
9.436798 
9.437242 
9.437686 


2 | 9.438129 


9.438372 
9.439914 
9.439456 
9.439997 
9.440339 


9.983058 


19.982 8434 


9.983166 
9.983130 
9.983094 


9.983023 


9.932986 
9.982950 
9.982g1,4 
9.982898 


9.442938 


9.443479 
9.443967 
9.444458 
9.444947 
9.445435 


$ 445923 
9.445411 
9.4468g8 
9.4473 34 
9.447870 


9.448 256 


9.448341 
9.449326 
9.449570 
9-450294 


3.45077 
944512 
9.4 51743 
9.452225 
9.452706 
9.433187 
9+453568 
9.454148 
9.4 54629 
9-455107 


9.455536 


+45 6064 
456542 
9.437919 
457496 


"To-rang.” 
10.557911 


Io0,$$6521 
10, 556031 
I8e555543 
16. 555053 
r10.554365 


19,554977 


19.553589 
I10,F$3102 


10,552616 
Io.5$2129 


19,5 51644 
10.551159 
19, 550674 
10,550181 


19.549726 
— —— 


10,5492 33 
15.543740 
l0,548257 
10.547775 
10. 547294 
19, 546013 
10.546332 
10445852 
10.545372 
12544993 


10, 544414 
19,543936 
0, 562458 
10.542950 
10,542503 


Co-frrre 


Sine | 


Co-tang 


Tangent 


—_— 


0153 cons | 


"I" 


= | oO «.nwe ſu 


— 


Degree 74- 


—. 


F 2 


4 $116 C 0-/1ne [Tangent | C 8-t4ng, 
_9[9.140338 FE FT 10,54:503 
I [9.4,9978 | $.98280 51 9.457973 | 19.542927 
2 | 9:441218 | 9982769; '9.455449 | 19541551 
2 | 94,1655] 9.982733] 9.453925 | 10.541075 
+| 9.442096 | 9.532695] 9.459400 | Ic.54060g 
51 9-442535| 9.982660] 9.4 5y875 | 19.540125 
- 3.442973 9.982623) '9.450349 t0,53g9tfsg1h 
T\ 9.443416 | 9.982 587] '9.46082, | 10.539157 
5 [9.443948 | 9-93 2550! 9.461297 | 10.5387c3 
9 ' 9.444284 | 9.982514] 9.461770 | 10,538250 
19 {9.:44720 | 9:982477| 9.462242 | 19.537758 
TW c.345155; 1 9-982441) 9.462714 | 10,539285 
12\$.44;550 | 9.982404 9.462186 | 1 «535314 
9? | 9.446025 9.982367] 9.463558 | 10.536342 
1+! 9 44455] 9.9823 0] 9464129} 10.535871 
15 [9.446893 | 9-982294| 9.454;99 | 10.535401 
I6 | 9.447326 | 9 982257] 9.4509 | 10.534531 
17| 9.447759] 9 952220] 9.465339 | 19.334401 
18 9.448 9! 9.982183\ 9.,069298 10.532992 
Ivf 9. 1; $525 | 9-952146| 6..66476'| 10.523 23 
29 | 9.44995. | 9-98210y 's 466945 | 10.523035 
$11 9.449485] 9-982c 72) 9.467413 | 10.53 2587 
2: ]c 445915 | 9.982035] 9.467880 | 10.532120 
3 1 9.450345 | 9-931998] 9.468347  20.531653 
24 1 9.45075 | 9.98 1;,61] 9.468814" 10.531186 
25 | 9.451203 9.58192:] 9 4692f0 | 10.530920 
2G } 9.451632] 9.981886] 9.459746 | 10.5 30254 
27 | 9:452960 | 9.98 1845] 9.470211 | 19.52578g 
28 9.452488 9.981812 9.470676 | 10.529324 
29 [9g 452915 | 9.58174] 9. 71141 | 10.528859 
39 19.45 3342] 9:59 1737] 9471605 | 12523395 
C 0-ſ11e Sine {;Cv-ianp. | 1angent 


Degree 16, 


GO WW al i 


22 | we 


—_— —— 


Degree 73. 


——_—_— 


=|SZEDLPS ENDED ESIUSES ASSESS AARES SS | 


Degree 1& 


9.453342] 


9.45, 768 
9. 454194 
9.454619 
9.455944 
9.455459 


9.455892 
9.436316 
9.156739 
9-457162 
9.457584 


Coejan 


T angenc 


9.981737 | 


9.981699 
9 981662 
9.99162, 
9.981587 
9 981549 


9.981512 
9.981474 
9.981436, 
9.931398 

9.991361 


. 470; 


Luo dlls, 
4 
<— 


I 2,535 839; 


9.472995 
9.473457 
9.473919 


9.47 20 v6 : 
9 472532 
10,927 305 


I0.,527931 
0, 527459 


IO0,425543 
10.526981 


————— 


9. 174381 
9.4745. = 
9.47 3393 
9.4757 63 
9,476: 23 


9.458006 
9.458437 
9.158848 
9.459268 


y- 159684, 


9.981323 
9.981285 
01945 


9.476633 
9.477142 
9.477-01 


9.991209 
9.98117 


5-460108| 9 
9.460527 
9.4f 094-7 

9.461354 
| 9.461782 


9.981133 
9.981995 
9.581957 
9.981019 
9.580980 


9.478259 
9.473517 
9.473975 
9.479432 
9.4738g9 
9.4923 ;5 
vs 480821 


'10,f25158 


19.525619 


10,5246g5 


12.523317 
0.522558 
12.522399 
19,521941 
I2,52148} 
19,52102; 
I0,520468 
Io,FioOlfn 
IRR 
19,5ISI99 


9.462199 
9.462516 
9. 163032 
9.463448 
9.463864 


9.980942; 
| 9.580904 
9. 980866, 
9.980825 

9.982949 


2431257 
9.431712 
9.482 167 
9.482621 
3.483075 


10 518743 
12.518 289 
10.517833 
15,517379 
10,515 945 


9-464279 
9.464594 
9.465108 
9.465522 
9.465953 


9 982750 

g.980712 
M4 980672 
9 930635, 
9.980596 


C 8-ſine 


Sine ' 


9.483528 
9 48 3982 

9.434 134 
9.484857 
9.485339 


TO, 1-471 
19,516018 
10,5If365S 
TIO,$IF1T7TJ 
19,51456: 


OO nn——_ 


Of I7/, 


[| angent 


Degree 73+ 


| 0 » ww + ln av & 


24 
-- 


4 


Sine 
9455935 
9.466348 
9.466761 
9.467173 
9.467585 
9.467996 | 


| 
| 


"Mi 
wo 
- 
2 
3 
4 
Pp: 
6 


9.980558] 
9.985519 
9.980480 


9.330403 


9.980441]]: 


Co-tang, 
10, 514661 
10,5 14209 
10.513758 
10.513307 
I0.912857 
10.512407 


9.468407 
7 19+ 463817 


9.980364 


»5 469227 


9.462446 | 
9.479455 
9,471863 | 
9.47IC7I 
9471673 


9 \9+4096 37, 


| 9, 98% 236 


9.989247 
9.989208 


| 9. 980169) 
9.980130 
| 9.9800gr1 
9.980052; 
9.980012 


ti $) { 9-47 2086 


16!9, $73492 
17 [9.472898 
16 | 9.473304 
Ig | 9.473719 
29 ; 9. 174115 


9.979973} 
_ 9497 9934} 
9.397 98g4 
£427 9055 
9.279816 


9.980 3251[19- 


— 
tt ts M.. tt 
» 


9.491627 


3.494299 


IC.SII9J7 
10,511 507 
IO0.,517059 
IO0,5iIo0610 
I0.JTOIG2 


19. $0g714 
10.590 9267 


ro,508820 | 


19.508373 
19,507g2# 


10.597481 
0.597035 
I0,506590 
I0,$06145 
IO,fFOaS70T 


21 '9471514 9 
22 $Ge474923 
23 , 9.47 5327 
ms $-475739 

17242 | 


ar6p38 
28 .9.477 249 
125 $:477741 
30 | 9.479142 
—1 Ce-ſine 


9 973770 
9.972737 
9.979697 
9.979658 
\ 929796 is 


9.494743 
9.495186 
+495 530 
9.496073 
9.496515 


'9. 97983 
9.979499 
9.27945 
9.97 g41c 


$4 
497399 
9.497842 
9,493:282 
9.493722 


IC, 593237 
10,504813 
10.504372 
10,503 928 
19.50348z 
12,5903c4$3 
10,502601 
10,502160 
10.501713 
r10.501378 


Sine 


| 


C 8-tang, 


Tangent 


© a ww wr wwwu aww AA SA: aA mn mo n—_ 


Degree 2d 


bn —_ 


FP Y —— rs, wait. 4 AM. As. 


LIMI 


Degree I7. 


=] 


Sine 


Co-ſine f 


Tangent | 


Cooteng, 


9.47 $142 


9.478543 
9. 678942 
94479342 
9479741 
9.480140 


| 


9.979419 [9498732 


9.979380! 
9.9" 9340 
9.979390 
9.979260 
9.979220 


»499163 
499 602 
9.500042 
9.500,81 
. 500920 


2001278 [36 


- 
19, z® 25 37 
10,5003 98 
10,499958 
19,499519 
10.499080 


9.480538 
9.430936 
9-43 13 34 
9.482128 


9.979180 
9.979149 


9.979099! Is 


9.979059 
9.979019 


$.501359 
9.591797 


$02234 
9. 5.502673 
73109 | 


10.498641 
10.498 203 
10,497765 
10.497328 
IO 496891 


9.482525 
9.4 $2921 
9.483316 
9.483711 
9.43 ,706 


9.97893 9 


9.978955 


9 9738898 
9.978858 
9.278817 


9.484501 

9.48495 
9.435239 
9.485532 
9.486075 


6.972774 
9, 97893 


9.998696, 


9,9793655 
9.978615 


9, +486467 
9. 86859 
9.487251 


| 9487642 


04880 :3 


9:978574 
9.978;33 
9.973493 
9, 978452 
9.9784 1 | 


9.48542, 
9.4868 14 
9.489204 
9.439593 
9.4 $9982 


Co.ſine 


9.978370 
9.973329 
0,998288 
9.973247 
9.978206 


9593548 
9.593982 
9.524415 
9.504554 
9.585259 


10.4964 54 
10.496018 
10,49;582 
10,495146 
10,491711 


9.506155 | 
9.506393 
9.5070 26 
9.597459 


— 


P50 3754 | 


10,494216 
10,493341 
10, 493407 
10,492973 
I0.4925;0 


9.597892 
9:508326 
6.598759 
+$09181 

509623 


10,492197 
10,491674 
10.491241 
10.490c09 
19,490377 


'9. $109 44 
[9.510486 
9,5IOy15S 
19.511346 
19.511776 


Ic 0-tanp. 


I0.4 $9940 
10.43g9515 
1043908 4 
10,4886 54 
10,488225 


——————— 


| angent 


_— 


Wi oO = ITY oO wy & \o | 


Io 


ah 


Degree 18. 


[os — OS ew 4 wo 'T) MY | - 


| 26 
27 
j28 
29 


Sine 
9.43998: 


C o-jine 


9.973256 


9.490371 
9.4907 59 
94491147 
9.491534 
9.4919 22 
9.492308 
9.492695 
EO 493080 
9. 493465 
9.493851 


9.494236 
9.434620 
9.435095 
9.495388 
9.495777 


9.496154 
9496537 
9.496919 
9.437391 
$-497682 


9, 493063 
9.458 144 
9.498824 
9.439204 
9-499584 


9.469963 
9. 302342 


9. $22729 , 
nz | 9.501299 
zo |9 591476 501476 


+ £< "Thiffne | 


9.978165 
9.97812, 
9, 978083 
9.978042 
9.978902 


9. 9.977555 
9.977918 
9.977877 
9.977835 
9.977754 


[angent 
9.511776 
9, 513206 
9. FI263F 
9.513064 
9.513493 
9.513921 
9.514349 
9.514777 


[9-575294 


9.31563 1 
9.51657 


9.977733 
9.977711 
9.977669 
9.977628 
9 977586 


9.516484 
9.516910 
9.517335 
9.517761 
9.518185 


943775344 
949773595 
9.977461 
94977419 
9.977377 


9.977335 
9.977293 
9.977231 
9.97 7:09 
$4977 167 


6.977103 

9.977983 
9 977041 
19 977995 
LOS 977956 


$i:e 


9.5186:0 
9.519034 
9.519458 


19.519832 


9.5 :0305 
9.520725 
9.521151 
9.321373 
9.521995 
9.521417 
9.522838 
9.523259 
9-5:3079 
'9.5 :4109 


-_ —  —_—— 


2 27724 9:52 524520 


Co lang. 


— 


C 0» (ng. 


ro, 488324 


10, 487794 
10.487J65 
10,436936 
10,436507 
10486079 


10,485651 
10,4852 23 
10.434 796 
12,4843 69 
10,48 3942 


10,483516 
19.483090 
19,482665 
10,4382239 
IO, 818 14 


10.451390 
10,480965 
10.4305 42 
10,480128 


19.489695 


10.479%72 
10 478843 
10,478427 
I0.47 8005 
10.477583 


10,477 162 
10.476 
10,47 6320 
12.4759790 
10.47 5480 


———_ x — 


| angent 


i 


mr—_—_— 


Degree 71- 


I —_—_—————_ 


—- 
EI 


— 


Sine 


Co-jane | 


Degree 220. 


_—_— "Yy 


Tangent 


Co-tarp. 


9.50 14-76 


9.977956, 


9.534520 


10.475 . 80 


9.501854 
9.502231 
| 9.592609 
$.5302984 
9.503 260 
9.503735 
9$-J94110 
9.594485 
9.504840 
9.595 234 
9.505608 
9.595981 
9.596354 
9. 596727 
9.5070 y 


| 9597471 

9.397843 
9.598214 
9 595585 
9. 08955 
9.529326 
9.509696 
9. 510065 


9 510434 
9.51080; 


OS 


3.976060 


9. 976914, 
9.976872. 
9.976830 
9.976787 
9:976745 
9.976703' 
9.976660 
9.976617 
9. 975574 
9.9755 9.970532; 


14 


9.534939 
9525359 
525778 
9.526197 
9.JZ26615 


$27033 
9.527451 
9.527 868 
9.523285 
9.523704 


10.47 5060 
19. 474641 
19,474232 
19,473%0 F 
12.473385 


I '» +7 1967 
10.472349 
10.472132 
I ».471715 
109,4712;8 


9, 9.976489! 
$:976446| 
9.976404 

9197635F 

9:9763F1S$; 

9 76am 
94976232 

9.976 r85 

9.976146 

9.976103] 


9.98760 17 
9.975973 
3.97 $930 
9.97 3887 


— 


9,511171 


9.511540 
9.511907 
9.5k2295 


[* 51i3a64e | 


v.fane 


9.975800 
9.975757 
9.973715 
9-$75670 


9-97 5844 


9.529118 
9529535 
9.525950. 
9.5 : 0366. 
9.530781 
9.531196 
9.531611 
2.532025 
9,53 2436- 
9.532852 
3.533266 


þ.933699 


2.353 4504 


3-534916| 


9.535328 
3535739 
9\535150 


Sire 


Peper 7 


1536561 | 


alin Foe 
0. lang 


13,4970881 

10.470465 
19.470 '49 
19:463634 
I .469219 
16, 468824 
10468339 
Lo.467975 
$0,457 561 
10,467147 
10-466734 
104663 21 
I0.465998 
10.465496 
10.4650, 


10,4t4692 
10.464261 | 
10,463349 
10.463439 
10.4630. & 


— — —  — — 


| angent 


"__ 


| Oo ol we ks «aw 


-” 


te 19, 


=[To© ww an wrnuloli 


W. 
9.512642 


$.51300g 
9.513375 
9.513741 
9.514107 
9.514472 
9.514837 
9.515202 
9.515566 
9.515930 
9.546294 


C o-joane 
9.975636| 
9.975533 
9.975539 
9.97 $496 
9.975452} 


9.97 5498 
9.97 5364 
9.974321 
9.97 $377 
9.97 $233 


[angent 
9.536972 
9:537383 
9.537792 


9.533202 
«538610 


9.539920 


9.539429 
9.539337 
9.549245 
9.549653 
9.541061 


9.516657 
9.517020 
9.517332 
9.517745 
9.518107 


516468 


513829 
«519190 
9.519551 
9.519911 


9.520271 
9.520631 
9.520990 
9.521349 
9 ,$2 1.707 
9.522065 
9.532423 
9.522761 
9.523438 
9.523495 


C#-ſine 


9.975189, 
9.975145 
9.975101, 
9.975057 
9.97501r 


9.541468 
541875 
+$43251 


9.543094 


9.97 4969 
9.974925 
9.974880 
9.974836 
9.9747 9% | 
9.974747 
9.974793 
9.974659 
9,9745 14] 
ard 
9.974535 
9.974439 
9.97443 6 
94974391 


Fe 14345 
Sine 


+543499 
9.543995 
+5 44319 
9+544715 


9-545119 


9.545524 
9$-545937 
94546331 
$+546735 
9.547138 


10,460163 
19.4597J5 
10,459347 


19.458939 


12,458532 
10,458125 
1T0.457719 
10,457312 


19,456g06 


10,456501 
10.45 6095 
19455650 
I9.,4593%% 
10.45433x 


9.454476 
I 0.454073 
10.453669 
19.45 3265 
10.452$62 


$$47540 
$547943 
9.543345 


95d 
| Co-teaugs, 


9.548747) 


| 


10.45 2459 
10.452057 
10,.451655 
I90.45 1353 
1-,450851 
Tangent 


ILLNESS) 


- 
-. , » 


S$OT|S 


Degree 


70s 


— 


Degree 19. 


Degree 70, 


vine | Co-fony | L angent , c0-!eng, | 
3® | 9-323495 ——— 9. 549149 | 10.450851 
9-523852 | 9.994302! ig 549550 | 19.450450 
$-534208 | 9.974257) [9549951 | 19.450049 
9524564 | 9:9742 12) (9.550352 | 12.449648 
9.524929 | 9.974167] (9-559752 | 10.449248 
9537275 | $974122]Þ.S51152 | 10.44 8848 
| 9525630 [9.974079] [9.551552 | 19.443448 
9-525984 | 9.9740; 2}[9.551952 | 19,444048 
9.526339 9.973987) [9.552351 | 10,447649 
9.5366g3 | 9:97394}[9-552750 10,447 250 
9.537046 | 9.993897](9.553 149 | 10.4458; 1 

—— 

9.5274c0 | 9.973852}[9.55 3548 10.4464 52 | 

9.527753 | 9.973807 553946 | 10,446054 | 
9. 53b105 | 9.973761). 554344 | 1.445656 
9.338458 | 9.973716 554741 {| 19.445259 
9.52310 | 9.9736711[9.555139 | 10.44.4861 
9$-529161 9.9736251[9 $55536 |19.444454 
9.529513|9 973580 +$55932 | 10.444068 
9529864 | 9. 973535 [89-5563 29 | 10.443671 
9.530214 | 9.973489}19.5 36725 | 10.443275 
9.510565 | 9.973443 }(9.557121 | 10 + 42879 
9.530915 | $-973398119.557517 | 19,442483 
951265 | 9.97 3>521[9.557912 | 10.442088, 
#531614 | 929733079 558305 | 10,441693 
9.53196; | 9.973:61i}[g9.558792 | 10, 441295 
$+532312 5 roofs $59997 10, «449903 
9.532661 | 9.973169|19.559491 | 10. 442509 
9. 533999 | 9-973 123][9-$55885 | 10, qgqQily 
9.333357 | 9.97 3978|(9.560279| 10 439721 
9. 333704 9.973032 [9.560673 | 19 $439337 
9+ 534052 | 9.97 29861] ig 561066 | 10,43 $934 

c veſine Sire — [  largent } 


—— 


_ = - = 


= 


Ada 


| 


Degree 20. , 


[3 © ww aſw+wrw.nulo]}s 


Sine 
9.534952 


| 


C'0- fine | 
9.97 986 


Tangent | 
9.561066 | 


9.534399 
9.5 34746 
9.535091 
9.535437 
9.535732 


9.97 2940 
9.97339, 
9.972448 


9.97 2Joz : 
9.972785. 


9.561459 
3-561851 
+5622 44 
,$62636 
9.563028 


9.536129 
95 36474 
9.536818 
9.537163 
9.337507 


(9.537851 


9.538194 
9.338537 
9.538830 
9.839222 


9-5 39566 
94539997 
9.540249 
9.342590 
9.549931 


9.541272 
9541612 
9.541953 
9.542292 
9.542632 


9.54297 1 
$-543310 
9. 543649 


9+972709 
9.972663 
9.972617 
9.972570 
9.972524 


$.973477 


9.972431 
9.97 2384 
9.972338 
9.972391 
9.97 2245 
9.972198 
9.972151 
9.975105 


9.972058] 


9.972011 
9.971964 
4.971917 
9.971870 
9.971823 


49-963419 


9.567329 
567709 
9.568097 
$59873 
»+$69261T 
369648 
+560035 
+FCO4 23 


9.560809 


9.971776 
9 971729 
9.971642 


9.343997 | 94971635 


9.544255 
C'o- jane 


9.971588 
Jne 


qt 
9.5715 [| 
9.571967 
9.572353 


9.572758 


( 0.1419, 


Co-tang, © 
10.43 $934 


10.438541 
10.438148 
10 437756 
19.4 37354 


0 435993 


10,436582 
10.436189 
10 435798 
10.43 5407 
10 43 5017 


10.43 4627 
10,434237 
10,433847 
10,433457 
10.43 3068 
19.432679 
10.432291 
19,431902 
10 431514 
10.,431126 


19.439739 
10.4303 
10,439 
10,429578 
10.429191 
10.428805 
19.428419 
19,428033 
To 4237649 
10,42 7262 | 


T anvenrt 


Oe ee tet. 


Degree 069. 


—_pOD_—O©— .—— 


Sine 
9.544325 
9.544663 
9.545000 
9.545338 
9.545574 
9.546011 


9.546347 
9.546683 
9347019 
9.347354 
9.547689 


| 


9 971588 


9.548024 
9.548358 
9.548693 
9.549926 
9.549360 


9.549593 
9.550026 
9.559359 
9.550692 
9.93 1024 


94331355 
9.551687 
9.552018 
$43 55349 
9.552680 


9.970922 
9.97087 


9 970634 


9-970386 
9.979539 
9.970490 
9.970442 
9.970394 


2 
C 0=jane [ angent 


9.572738 


9.57357 
9.573392 
$74276 
5 74-5609 


9.57 5944 


1 19-57 5427 


9.575819 
9.576193 
576576 


376958 
$577 341 
«4$777323 
578104 
9.578486 


[9.578867 
9. 579248 
9.579628 
9.580009 
(9.580389 


9.593123 


C o-tang. F 


10,427 26 


— 


10,426877 
10, 426492 
10,426108 
19,425724 
10,4345 340 


10. 424956 
10.424573 
19,424189 
10,423807 


10,42 3424 


I0,423041 
10.4228659 
19,422277 
19.421896 


I0, 421514 


10,421 13 5 
10.420752 
10.420371 
10.419991 
I9.419G11 


9.580769 
9.581149 
9.581528 
[9.581997 
9.382286 


10.419231 
10,4188 51 


9+553910 
9.553340 
9.553670 
9.554900 
9.554339 


Co-fine 


9.97 £345 
9.970297 
9.979249 
9.970200 
9.970152 


$ne 


(9.582665 
9.58 3043 
9.583422 
9.583805 


9.584177 | 


} C4 lang. 


19,417335 
10,416956 
10,416578 
10.416200 
10,415823 


Tangent 


IO 


04 ew 's In oth. Ws | 


| Degree 69. 


| [= 


| M, Sine C 6-fine Tangent Coctang, , 
I» 9554329 9.9761 5:}19.584177 | 10.4158242 60 
BS. 9554658 $.27010z} [9.584555 | 10.41 5445 59 
- 5 po 8 9.97095 5} [95534932 | 10.415068 | 5 

| 2| 9.5553 15 | 9.979005 P505308 [10.414691 | 57 
| 4 [9.555643 | 925995 P-$55606 [10.414314] 56 
5 9.5$$971 9.95990 % 2 10.413938 | 55 

&| 5.556199 | 9:969160}Þp.586429 j19.413561 | 54 

7 9.555626 9.95901 1} [9.536815 [10,413185 - 

' 8 |9.556953 | 9969762 $37190 |[10.412899} 52 
g [9.557279 | 9:96977> $8756 [10.412434 | 51 

[10 9.557626 | 9-969565] [9.537941 | 10.4 12059 | 50 
i7| 9.539793 2 | 7969616; «588316 | 10.421 1684 | 49] 
12 FU 9.969 567 15+ 10.411309 | 45! 
13 (9.5585 9-9655 18} [9.525066 | 10.410934 | 47 
14 eos [9 9.969465} [9.589440 | 19.410554 | 46] 
I5 9.559234 90901 Si9814 | 10.410185 1 45 
< |9-559558 [9959370] Þe590188 10.409812 | 44 
19 5 52508; 9.969321] [9.590561 | 10.409438 | 43 
18 | 9.560207 9.969272} [9.590935 | 10.409065 | 42 
19 (9.559531? 9.969223] 9.581308 | 10.4086g2 | 4x 
20 (9.560855 [9:969173[P-597681 | 10.408 319 | 40 
D |S [9959124] [8.592054 | 19.407945 | 39 | 
22 | 9.561501 9.965075] 18 592436] 10.40757,4 | 38 
23 ay Mo 9.96902 5t [9.592798 | 10.407221 | 39] 
| 2.4 | 9+592146 9.968976 [9.593179 | 19.406829 | 36 
25 | 9.562468 (9:953926] 9-593 542 | 19.406457 | 35 
26 | 9.562790 9.968677 p-5239 4 109,406086 | 34 
27 | 9-563112 9.968827 [9.594235 | 10.405715 | 33 
2| 9363433 9.968777 '9 594656 | 10.4953;4 | 32 
:y| 9-563754 | 9-558728 [9.595027 | 10.40507 | 31 
zo! 9.564275 | 25678 9.595397 | 1949460, zo 
7 Sine {] Contang., ". 1 angent M 


D———_—_—_— 


Degree 68. 


} 


a # Ro 


eew!0ol 


waw 


”- 
P__ 


,» ww. EE OS IN WB WY WwSEHISYH FF Wwaeaw uaW Ugo wwe 


LIED 


+5 64075 


9.564395 
9.554716 
9.355036 
9.565356 
9-55 5675 
9.555995 
9.566314 


9.566951 
9.567269 


9.567587 
9.357904 
9.568222 
9.368539 
9.568355 


9.36663219 


g. g6$ 228 


[9.599616 
y. 597985 
9.593354 
9.593713 


9.96819; |9. 599091 


9.968128}[9.599459 


9.9580 
5.35804 


9.599827 
-690194. 


9 967977119.620563 


9.95793 


[9.600929 


9-569172 
9.569483 
9. 69304 
9570120 
9.579435) 
9.579751 
9.571065 
9.371380 
9.571695 
9-57 2009 


9.967876 
9 $678 


$+967775 
9967725 
9.957674 
—— 
9.967637 
9-967573 
9-967522 
9.967471 
9967420 


601296 
9.501663 


—_ I 


9 603127 
(9.603493 
9.623 358 
| 6.604223 | 
9.604588 


9.572322 
9.572636 
9.572949 
9.573263 
9.573575 


| Co-frne 


RE 


9.967370 
9967319 
9.9 67268 
9.969217 


9-967 166, 


Sine 


'9:60495z 
ig 605317 
9.60568 
(9,606046 
9.606409 


9.597247 | 


10,4929 T , 
1.401646 
10,4019g92g 
10.400 544 
10,4900 173 
10.3 99856 
10.399438 
"9-399071 
19.3 98504 


10,598237 | 


9.397971 
I9,397605 
10.397239 
mn en 
$ 0.396873 
19.396597 
re-dodngs 


lO, 395779 


190 IJSB7412 


10, 395047 


19, 394683 
10,394318 
10. 393954 
10.393592 


Co-tang. 


—— 


Tangent 


—_ —Y 


Degree 68. 
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Degree 22. 


© ev ealnswy.ololt 


Io 


— q 


24 
5 
26 | 


| — 


El 


Sine 
$4573575S 


C'o.fane 


5 3671641|5.606409 


9.573888 
9. 574200 
9.574512 
9.374824 
9.575135 


9.96711 5119-206773 


9.9670E 

9.967012 
9.966961 
9.966510 


Fangenc 


.6071 36 


9.607500 
$.607862 
9.608225 


10.392590 
10,393327 
10,39286g 
19.392502 
19.3 93137 
10,391774 


9-57 $447 
9.575758 
9.575068 
9.576379 
9.57668%g 


9.576999- 
9.577399' 
9.577518 
9.577927 
9.575236 


9.966859 
9.966807 
9.965756 
9.56E705 
9.,66653 


9.966608] 
9 966550 
9.966499 
9.966447 


9.966395 


9.578545 
9.578853 


9.579161 | ous 


9.579459 
9.579777 
9.580084 
9-530 322 
9.580698 
9.581005 
9.581311 


9.966 34 4 
9.966292 
6240 
9.966138 
9.9661 26 


9.966084 
9.96603 2 
9.953980 
9.965928 
0.965876 


9.5g1618 


| *7 | 9.581923 | 9.965772 
2 | 9,582229 | 9.965720 
29 ''9.382534 | 6.965668 
9.582840 ; 9:965615 


Co-fo ne 


5 965824 


Sine - 


hi 


l ( 0-fang. 


9.608 588 
9.608950 
9.6093 13 


9.609674 
9.600036 


10, 391412 
10, 291050 
10, 399688 
10,3903 26 
10. 399964 


.610758 
9.611119 
9.611480 
9.611841 


þs 109397 


lo,38960 3 
10,339241 
10.288880 
10,388520 
19,388r59 


9.612201 
9.6 1256T 
9.612921 
9.613281 
9.613641, 


9.614090 
9.614359 
94614718 
A615077 
9.615435. 
9.615793 
9 616151 
9.616509 
9+016867 
9.617224 


__ tn 


10. 387799 
10,3893438 
10,385078 
10, 386719 
10, 286359 
to, 286000 
10.38,641 
10,385282 
10.384923 
10:48,565 


12.3 54297 
10,383 448 
109,38349! 
10,383133 


10.3827 75 | 
Tangent | 


"—"" Degree 67. 


a 


| 4 0-tang. 


| 


['57 


——— 


_— wy WF _ _——” SS TS — = ' 
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A 


56 
3J7 
4 


Sine 
9.382840 

9.363144 
0383449 
9-583753 | 
4.5840; 
9. 584362 


| 


9.963563 


Degree 22, 


Co-ſfone (iT ngent | 
- 61792234 


9.965511 
9.963458 
9.965406 
94965353 


9.677508 
9,61793 
5138295 
9.618652 
9.619-08 


9.584665 
9.584.968 
9.335271 
9.535 574 
9.33 5877 


9.965301 
9.965248 
9.365195 
9:95 5143 
9.965030 


6 1935S, 
619725 
620276 
620432 
9.620787 


Co-'ang, 


10.33 2776 
10.3382413 


10,382061 
10,381705 


10.38xr348 | 


109. 380y92 


10.350635- 


10.389279 
10. 3799:4 
10,399568 


-10,379213J 


9.586179 
9.586481 
9.33678; 
9.587085 
9.537386 
9.387687 
9. 587988 
4 yours 


$853 
9. 2.588890 


9.389190 9.964507 
43 599439 | 9.364454 
'g9.589789 * 9.964400 
| 9.964347 
9.590387 9.964294 


$. _0y 


9-59 "685 (9,964240 
[9.599984 ' 9.964187 
«391282 [9.964133 
Sg1580 |g,9640 8c 
5 9.591378 )9,964026 


9.955037 
9.96498 

9.364931 
9.964878 


9.964825 


9.964772 
9.964719 
9,96 4666 
91 9.96461 

9 964560 


9.621142 
9.621497 

622852 
9.622206 
3 622561 


622915 
9.523269 

623623 
9.523976 
9.524339 
9.624683 
9.625936 
9.625388 
9.625741 
9,626093 


9.626445 
9.627149 
9. £27501 
9.627852 


pu] C 0-ſ4ne 


Sine 


10,378858 
10,378 503 
10,378148 
10.377793 


10.3774-9: 


10.377085 
19.370731 


19.976377 


10.3750 '4 
10,375670 
19.375317 
10.374364 
10,374613 
10,374259 


10.37 3997 
-10.373555 


10,37 J293 
10,3972350 
10.372499 
19.392148 


Tangent 


Io 


|z| 0 = —E SS oa o& © | 


—_—— 


{ 


__— — 


19 


o cow ew ewew :lols 


| 


, 


i 


Sine 


9-592175 


1 9.592473 


$4592770 
9.593067 
9.593363 
9.593 659 
9.593958 
9.594251 
9.594547 


9.592378 


Co- fone ] 


9-26 4026] 9.625852 
9.963972 


9.963919 
9.963865 
9.963811 
9.963757 


9.963703 
9.963650 
9.963596 
9.96354 

9.963488 


Degree 2 3 


_—— 


Py 


———— 


Tangent 


9.628203 
9.6285 54 
9.628505 

629255 
9.529606 


[9.629955 


9.639306 
9.630655 
9.6310c5 

631254 


9.395137 
9.595432 
9.595727 
9.596021 
9. $963 15 
9. 596610 
9.59690 
9.597% 
9.597490 
9.597783 


9.96337 

9.963325 
9.963271 
9.963217 
9.963102 
9.963108 
9.963054 
9.95299 

9.962945 


_ 


9.6; 1704 


9.632053 
9.632401 
9-$32750 
9.633098 


| 


_ Co-teng, 


12. 472148 


10, 371997 
10, 3791446 
10,371095 
10.3907 44 


10,370 394 


I0.370044 
10. 369694 
10.369 344+ 
10,3268995 


10,363645| 


10,368296 
10,367 947 
10,367 5$8 
10,367250 
10,36 £901 


633447 
633795 


634143 
[9.634838 
9 


634838 


9.398975 


| 5.598368 


9.598660 
9.5989 F2 
9.593244 


9.599535 
9.599827 
9.640 118 
9.600700 


9.962392] g.635 185 
9.962836 
9.962781 
9.963726 
9.962672 


C'o-ſone 


9.635530 
9.635879 
9.6 36226 
9.636572 


.636918 
9.637295 
$,637619 
9.637956 
9.638302 


er IE rc re nn 
C ont ang . 


19.3665 53 
10,366205 


10,365857 


10.365162 


10,364815 


10,264,468 
IO,364121 
0.363774 


10, 363428 


10,36;081 


19.362735 
10.362 ,89 


10. 362044 


| 


10.3616g9% 


T angent 


Degree 66, 
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Degree 23. 


48] 9605892 | 


F\þ Co-fine | 


Sine 
9.600700 
9.600990 
9.601230 
9.601570 
9.601860 
9.602149 


"To-fine | | Fangent 
9.952298] [3.638302 
9.952 343] |2-638647 
9.962285, [2.633992 
9.962233) 9.639337 


9.952175) 3.639582 
9.962122 19.642927 


D—— — 


Cota "g. 


10.361353 
10.361007 
10,360662 
10,360318 
10.359973 


9.602439 | 
9.6027 28 
9.603017 
9.603395 
9 603 594 


9.962067 2.640371 
9952012; [3.640716 
9.961957, [2.641060 
9.961592 19.64.1404 
9.96:846 [9.641747 


9.503882 
9.624170 
9.604457 
9.604745 
9.605032 


9.605319 
9.603f96 


9.696179 
9.60645 5 


5,961791 13.642991 
9.951735, [9.642434 
$.951683' [9.642777 
9.961624 3.643120 
96961569 [9.64;463 


| 


(0, 359629 
10.35928, 
10.358g40 
10.3 58596 
19, 358253 
10.357999 
[0,3 57566 
19,357223 
10, 356989 
10.35%537 


9,961513 [9.643806 
9.961458, 19.644148, 
9.961402, 9.644490 
9.961346, [9.644332 
9.951290 [3.645174 


10.3 56196 | 


10.355852 
10,35 FFiQ 
19.355168 
19.354326 


9,606750 
9.607039 
9.607322 
9.607607 
9.607592 


9-961235; [9.645516 
9.951179 Þ.645557 
9.96 1123\ 19.646199 
9.951067 jg. 646540 
$.961041 1] (9.646881 


10.354484 
10, 354142 
l0.3538or 
10.3 $3460 
10.353119 


9.508176 
9.608461 
9.69874 5 
9,60 9029 
9.609313 


9. $6095 5| [14:947 322 
9.960899 9.647563 
9.959842 [9.647903 
9.960786, [9.648243 
9.960730, [9.648583 


Sien | Co-tang. 


12.352778 
19,352438 
10.3 52097 
10.351757 
10,351,417 


(0.361688 | 


Tangent 


—CCCT TOA T=— 


Degree 66. 


Or ns” 


| on wwelu aw o& © | 


———_ 


[DOS mu al u3isS 52S ov alaeawy wolZz 


w+4l1w 
w = 0 


Co-ſene 


ine 

9.099313 
9.609597 
9.609889 
9.610163 
9.610446 
9.610729 
9.61107 2 
9.611294 
9.61 570 
9.611858 
9.512140 


9. 960730 


9.960674 
9.9506 7 
9.950 ;6r 
9-95950 
9.9 
9.960392 
9.960335 
| 94960279 
9.960222 
9.960165 


Degree 24. 


Co«ſine Fange 1t | Co-t1ng, 
10, 3514.7 


3.643583. 

648923 
2.643263 
9.649602 

649942 
9.650281 
9.650620 
9.630959 
3.651297 
9.651636 
v. 651974 


9.612421 
9.612502 
9.612983 
9.613264 
9.613545 
9.614825 
9.614105 
9.614385 
9.614665 


| $-514944 


| 9. 360 109, 

9.9c£0052 
9433 9995 
9.959938 
9.959581; 


—  - — 


9.652312 
2,652650 
9.652938 
2,653326 


653663 


10, 351677 
19. 359737 
10.350390, 
10,350558 
12,349719 
10,349389 
10.3490941 
19.34870z3 
$10.348364 
10,348026 
LC. 347588 
10,3473 50 
10'347012 
10.346674 
10.346337 


9.959824 
9.959968 


9.959710 
94959553 
9.959596 


654000 
9.654337 
654674 
G55oOrn 
9.655348 


9 615223 
9.615502 
9.615781 
9 616050 
9.6 16.38 
©$,616616 
9.616834 
9.619172 


9.617430 
| 9.617727 


94159339 
9.939452 
9.939425 
$+959367 
94.9593 ro 


9.655684 
9.656020 
9.656356 
9.6 56692 
9.557029 


10.34599) 
10,345662 
I0.345325| 
10, 344983 
10,34 i652 
19.344316 
10.343989 
[0.343643 


10.343 309 
15, 242972 


9 959253 
9.959195 
9.959138 
| 9.959580 
0,959023 


3.657353 
9.557699 
3 658034 
9.653369 
9.658704 


10.342636 
I10,342391 
19,341966 
19,34153! 
10.341296 


Sine 


| Degree 65. 


Co-tang. 


Degree 24- 


32 | $.617727 


M | Sine | C 6-ſorre 
9.939923 


31 | 9.618004 
32 | 9618287 


{5 | 9.519110 


33 | 9.618558, 
61883 4 


9.938965 
9.958908 
9.958850 
9.958792 
9.953734 


L angenr | 
9.653704 


9.65:039 
9-659373 
9.659708 
9,660042 
9.660376 


—_— 


Cu-ting, 


19. 341296 
19, 340936 
12,340627 
10. 340292 


19, 239958] 


19, 329624 


z3* | 9.619386 
37 | 9.619662 
38 | 9.619938 
39 | 9.6202 -3 
42 | 9,620488 
1 4] | 9.620763 
42 | 9.621038 
9.621313 
4+ | 9.621587 
$5 | 9.621861 


+ 
Wyo 


47 | 9.622409 
48 | 9.622652 
49 | 9.622936 
50 | 9.623329 


45 | 9 622135 


9.958677 
9.958619 
9.958561 
9.958503 
9.958445 


9.660719» 
:.66'043 
9.661377 
1.661710 
9.662043 


19,3 39299 
10,3389 57 
109.338623 
10.3 38250 
10,337956 


9.953337 
9.958329 
9.958271 
9,958212 
9-95515g 
9.958096 
9.959238 
94957275 
9.957 921 
9.957862 


52 | 9.623776 
$3 | 9.624047 
5+ | 9.624319 
Js | 94624591 


$1 9.623502 


9.9 $780, 
9.957745 


' 9.95768 


9-9 37628 
9.95757 


J56 | 9.624862 
$7 | 9.525134 

33] 9.625406 
| 59 | 9.625677 


9.957571 
9.957452 
9-99 7393 
9.95733 

9.937276 


b- 9.625948 
c 0-ſine 


Dr ET 


Sine 


Degree 65, 


9.662376 
9.66 270g 
9.663042 


9.654039 
9.664371 
9.664703 


9.665635 


9.66 5366 


9.6656 97 
9.666025 
9.666360 
9, £66691 
9.667021 


10,337623 
10,337291 
10,336958 
10,336625| 
19.3 36293 


10.335961 
19,335629 
10.333297 
102,334+965 
10.3 $63} 
10,334392 
0.3 33971 
10 333640 
10,33 23099 
10.33 2979 


3.667252 
1,66 7(82 
3.668012 


9.668343 
1.668672 


C0-tang, 


| 


70,3 2648 
r0.332:18 
t9.331987 
10.331657 
10,333327 
Tangenr 


70 


Zlowwwesln ou wool 


C #- ang. 


10,331 z 37 
10,330998 
10, 330668 
10.330 339 
10,33%09 
10.3 39630 


10,3293$1 


19,33 22 
0.318694 


10, 328365 
10,328037 


10.32770g 
10.327381 
10.327053 
10,326725 
10.326 398 


10.3 26070 
10.325743 
10,325416 
10.325089 
192.224763 


110.32 4436 


10.,324110 
10,323783 
10,333457 
10.323131 
10,322805 
10.323430 
10,323 154 
10,321829 
10, 32T 504 


Tangent 


Es 


De gree 25, 
M Sine 4 co-jarc ſ | angent 
_*[ 9 625948 | g.9572956| 9.658572 
| T] 9.626219 | 9.957217] [9.669003 
= 9.626490 | 9.9571 669332 
3 ] 9.626760 | 9,937099] 669661 
| 4|9.6:9030 | 9.957-40| 665590 
| _5 [9.629300 | 9 g56981| [9670320 
6 [9.627570 | 9.936922) [9670549 
| 4 9.627840 | 9.956852} [9-570977 
9.528109 | 9.936803 | 19-67 1395 
_ 9.936803 
9.628393 | 9.956 671634 
__ 9.956744 , 
2} g.628647 | 9.956684] [7:57 963 
Ii bg - 
9.628916 | 9.95662 672297 
on 2.62914 | 9.956 6: 9.672619 
13 S331 $9.67 2947 
4 9.629453 9.9565o8 w709 
i5 | 9529721 | 9.95644 
_* | 9.629989 9.956389 
6] ,5q 
9.930257 | 9.95632 
171 9-530524 9.950207 
1% 9.630792 | 9.95620 
19 | 9.631059 | 9.956148 
22 | 9.631326 | 9.95 
231 5 602 1 
9.53t592 | 9.956029 
22 | 9.631859 | 9.95 5969 
23 | 9.632125 | 9.955909 
24 | 9.632392 | 9.955349 
35 | 9.632657 | 9.955789 
26] 9.632923 | 9.955789 
af 9.633189 | 9.95 $669 
9.633454 { 9.95509 
29 | 9.633719 | 9-95 5548 
39 | 9.633984 | 9.955448 
Co-ſine | Sine 
Degree 64+ 


_———_—__ 


= 7 

: R_—_— OF _ WE TED wy DN Www ww 

BB Are , 4. = 
— 


Sine C 0-ſone | | C 0-"eng 
9 633984 | 9.955488 — 
9.634249 |-9.95 5428 10.331179 
9.634514 | 9.95 5367" | 10.320854 
9.634778 | 9 955307 19.32 by 
9.635042 | 9.955246| 10. J2bnng 
9.633305 9.955186, 10:226008 
9.635579 | 9.955125] 19.319556 
9.63 $33 | 9.955065, L0-J0gn3A 
9.63 60g7 | 9.955004| wade + 
ng 44am ——_— 
9.636623 9.954383 yy 
9.646386 | 9.954823] ro 
9.639144 9.954762! T yes 
9.637411 $-954701 oy 
9.637673 | 9.954649 10.316967 
6.637935 | 9.954579 31664, 
9.638197 | 9 | SD 
PH at I®.316321 
9.633720 | 9.954396 10.315676 
9.638981 $-954335 ng 
9-639242 | 9.954274 wy be 1a. 
.315032 
9:63950%4 | 9.95 421 710 
$639764 <3 10:314288 
9.640024 | 9.954090 I 
9.640284 | 9.954029 10.3 15905 
9.649 544 | 9.954968 1031 + 
g-640804 | 9.95390 TT 
nes (oe 10,3413102 
waged ha r10,312981 
9.41583 | 9.953732 19.3181 F8 
9.641842 | 9.95366 _ 
| Co-fone ; i 
lay Tangent 


Io 


[ow ww an ou wewo| 


tf 


Degree 26, 


{| 


Sjae C 0-fane 


| Tangent 


| G Ont Gs 


9.95366c 


9.688182 


9 641842 
9.642101 
9.642360 
9.642618 

642876 

643135 
9.643393 
9.643650 
9.643998 
9.644165 
19 1 9.644423 


9.953598 
9.95353 

9-953475 
9.953413 
9.953351 


9.95329- 
9.953228 
9.95316 
9.95310 
9.953043 


© ow elaS>S+c-[olt 


IT | 5.644680 
12 19.6449 36 
13 [9.645193 
I+ | 9.645449 
If | 9.545-06 


9.9 5 2JVO) 
9 952917 
9.95235z 
9.93279; 
9.952731 


9.588502 
9.683323 
9 639143 
9.639463 
9.689783 
9.690193 
9.699423 
9.690742 
9.691063 
9.691281 
9.691720 
PESIIY 
9 69233 
9.692656 
9.692575 


9,952668 
9.95 2600 


16 | 9.645962 
17 | 9.646218 
18 | 9.645473 | 9.952544 
19 | 9.546725 | 9.952481 
20| 9.646984 ! 9.952415 


21 1 9.647339 ;, 9.95235 


23 | 9.547749 | 9.952231 
24 | 9.648004 ' g 952165 
25 | 9.648255 9.952105 
26 | 9 648512 9.952243 
27 | 9.648765 9.951980 
9.648020 '9,951917 
29 | 9.649274 9.951854 


22 | 9 647494 | 9.95239-| 


3o 9.649527 | 9.951791 
+ Co- ſine | Sien. | 


Degree 63. 


9.693293 
9,693612 
9.693939 
9.694248 
9.6 94566 


1U,311818 
10,3 1 1498 


10,211177 
l0,z10857 


. 20.310537 
10.310217 


| 10, 309897 


10.30957 

19,3097$ 

I0.30861g 
10,328300 
0.207981 
10.307662 
19.397343 


Io ZO7O25 | 


19,396706 
10,3c63z28 
lo 30£070 
19.323752 
19,305434 


9.694883 
9.695201 
9.695 5 1$ 
9.695835 
9.696153 
9.696479 
'9.696786 
9.697103 
9.697420 
[9:697738 


] ( 0-tany, [ 


0,305117 
9.304799 
10. 3944%2 
10,30 43164 
10.393847 
10.393530 
I0.393213 
10.392 897 
19.392580 


19 302264 


ſargenr 


GS .Eeec.oc cn... oat cc 


| Degree 26, 


| 


Sine 


Co-ſine 


Tangent 


Co-tang 


9.649527 


9.951791 


9.649781 
9.652034 
9.650287 
9.659519 
9.650998 


9.951728 
9.951665 
9951602 
9+95I1539 
94951476 


9.651044 
9.651296 
9.63 1648 
9 651800 
9.652052 
9.652303 
9.652555 
9.652106 
9.653957 
9.653327 
9.653558 
9.653808 
9.654959 
9.654309 
9.654558 
9.654808 
9.655257 
9.655397 
9.655356 
9.655805 
9.656053 
9.656302 


9.656550 
9.656799 
9.656347 


9.951412 
3 951349 
9.951286 
9951222 
Deg3lilzy 
9.951095 
9.951032 
9.950968 
9-959905 
9:9 50841 
9+959777 
$-950@714 
9.959 650 
9-950586 
9.959522 
9-9 50458 
9-950 394 


9.9503 39 
9.950266 
949302902 


94697734 
9.698052 
9.698359 
9.698685 
9.699001 
9.699316 


9.699632 
9:5 39947 
9.700263 
9 700578 
9 7008g3 
9.701208 
9+701522 
9.701837 
3.792152 
9.702466 
9 702780 
9.793995 
9.703409 
9.793722 
9.7049 36 


94724350 
9.744563 
9.704976 
$+705299 
9.723623 


9.959138 
9-950074 
949 $0209! 
9.949945 


| Co-{ine 


9.795gif 
6,706228 
9.706541 
9 70685 3 


9.949881 
— Sine __ | 


9.707166 


_ — 


10,322264f- 


19, 301947 
10,3016 31 
I9,ZOIJIF 
10,302 999 


10,30068, 


19.320368 
I10,320052 
10.2997 37 
10, 299422 


I0.299107 


10,298792 
10,298477 
10,298 163 
10,29784 

10.297534 
19,297:I9 
10.296905 
10,236591 
10,296277 
10,295964 
19,295650 
10.295337 
10,299,023 
10,294710 


19, 294397 


149. 23498, 
I0.293771 
IO, 293459 


10,2931 46} 


10,292334 


'Co-tang, 


Degree 63. _ 


Cangent | = 


—_ 
%J 
mt Mn As. 


=| LY 


ND" 


G 


—  —  ——_@— 


9 —— 


| Sine 
| 


9.659271 


9.659517 


9.659763 


9. 66000g 


9.660255 
9, 660500 
9.660746 


C0 fine | 


9-9493%9 


9, 94-98 16| 
9.949753 
9.945687 
9.949623 
9.949598 


9.949494 
9.945429 
9.949364 
9+49493co 
9.949238 


OE S—— 


Degree 27, 


Tan 2ent [ 


C 0-027g. 


9.797165 


9.797478 
9.797790 
9.708 ,02 
9.708414 
9.708726 


| 10, :92834 
De ES 
10,29 2523 


10,292210 
1 0.291597 
10,291586 


10,291274 |] <= 


'9. 709037 
9.709149 
9.799660 
9.729971 
9.710282 


9.949174 
9-949105 
9.549040 
9 943976 
9.948910 


9.710593 
19.7 I0904 
.9, 71121 4 
'9.71T5 25 
'9.711836 


9.660991 
Ge.'GI 2 36 
9.661481 
9.661926 
9.661970 


9.943845 
9-948760 
9.948715 
9.943650 
9.948584 


9.662214 
9.662459 
9.562702 
9.662947 
9.663193 


9.948315 
9.948453 
9.948388 
9.998323 
9.948257 


G.712146 
9.712456 
19.712766 
9.713976 
[9.713:85 


19, 290963 


10,290651 
10. 299349 


10,29c029 
10,239718 


— ———_— 


19,289,407 
10.289096 
10,288785 


0.28847 
10,288 - 


TO, 287854 
IO, 2875 4 14 
10,237234 
I19.23692, 
10,286614 


9. 782695 
9. 714035 
'9. 714314 
19.7 14624 
(9.714933 


10,286305 
I0.235995 
10,285686 
10.235275 


10, 235067 | [35] 


9.663433 
9.663677 
9.6t3920 
9.664164 
9,664406 


Co-{ine 


9.948191 


9,948%126]| | 


9.9480 60 
9.947995 
9.947 929] 


"Line _ 


' Degree 62. 


19,71 5241 
9.715550 

9.715859 
0.926168 
(9. 7:6,77 


lv, 284758 


34] 


10.2844.;9 33 
10.28414- | 33 
10.283832 | 31 


10,283523 


T's a-tong. 


1 angent 


3 


t} 


\Ml 


4% Wie 


SS i {oo aa oe i. ww ... 


ww 


IAA ooo yn 


| Dn 7 


s 


—_— —  — ——— — 


-— ww. m OWQ GOTH Oo» Hem oO wa(eeng uw bs ww oQwccakl of 
- C « . 0 I p | 


ms i 


M 


WW 


Sine 


|9:664408 


9. 664548 
9.664891 
9.665133 
9.665375 
9.66565 17 
9.665858 
9.666 100 
9.666341 
9.666583 
9.666824. 


9.667065 
9.667305 
9.667 546 
9.667786 
9.666026 
9-668 266 
9.668506 
9.668746 
9.668936 
9.669225 
9.609464 
9,66$703 
9.669942 
9.670181 
9.670419 
9.670657 
9.6708g6 
$oG7I13 4 
$4571372 
9,671 60g 
Co ſine 


Degree 27. 
Co-ſine 


Taypent 


9.947929 


9.947863 
94947797 
9.947731 
9 947665 
9.947599 


94947533 
9.947 167 


9.947401 


9.947335 
9,947269 


9.947203 
9.947136 
3-947070 
9.947904 
9-946937 
9-946371 
9.94680, 
9.946738 
9.946671 
9-946604 


9.716477 
9,716785 
9.71709} 

717401 
oc 727509 
9 718017 
9.718325 
9.718633 
9718940 
9.719248 
9.719555 


9.719862 
9.720169 
9-720476 
9.72078 3 
9.721089 


[9.721395 
9.721702 
[9.722008 


9.722315 


[9.722621 


9.946537 
9.946471 
9.946404 
9.946337 
9.946270 
3,946203 
9,946 I 36 
9.946069) 


9.946902 


9.945935 


9.722927 
9.723232 
9-723538 
9.723843 
9.724149 


4 Co-tang. 
10.233553 


10,283215 
0.282997 


10, 282598 
10,282290 
10.281983 


10, 281675 
10.281367 
10,281060 


Iv,280752 
Io.280445 


I0.280138 
0.2798; 1 
1 0.789524 
IO, 279217 
I0.27894 1 
10.273 604 
10,298298 
104277991 
10,277685 
I0.,277379 


10.277073 
10, 276768 
10,276462 
10,276156 
10.275851 


9-724454 
94724759 
9.7 15065 
9.725369 
9.725674 


10.275546 
19, 275240 
10.274935 
19.274630 
11.274336 t 


Sine | 


Co-tang, | 


| a0gent 


Degree 62, 


——— 


i9 


"Y (8 v6.4 «\o| 


IBIG= 66 


es es. 


G 2 


— _—_ 


Degree 28. 


ols 


m- 
(9) 


$e=dl 


Ae] +44 


» 


_ Sine 
9, 9.69 1609 
9.671347 
9.67208 ; 
arias. 
t-9.672c58 
9 672795 


' 


Ci - ſane 


Tangeat 


9.945935 


9.943368 
9.945300 
9.9 15733 
9.45666 
9.945598 


'9. 726284 


9.725674 
9-7 25979 
9.726588 
9.726392 
9.77197 


; 9.673033, 


9.945531 


| 9,673268, 9.945493 
C .673505! 


9.673741 
9.673977 


9.945395 
9.945328 
9. 945261, 


9.674213 
9.674448 
9.674634 
9.074919 

96675154 


9.075389! 


9.6763 28) 


9.945193 
9494 5125; 
9.945958; 
9. 944990. 
9.944982 


9.727 501 
9.727805 
9.7 .-8109 
G.7 28412 
9.728716 
9.729020 

»729323 
CT 
3.739929 
9.730232 


9.944354 


9.675623 ' 9.944786; 
9.67585 9, 9-944718 
9 5676094 | 9944650; 


9.94452] 


9.73953$ 
9.730838 
9.751141 
9:73 1443 
9.731745 


on nr, 9. 4514 


9.576756 
9.677030 
9.677 264 


9.944446, 
9. 944377 
9.944 209, 


9-677457 9544241; 


9.677731 
9.677964 , 


9.678197 , 9.944016 
| 9.67843 9} 9.943907 
| | 2.678663 9.943398 


9.733048 
732351 
9.732653 


9.944172 
$.5944104 


C 0=ſine | "Si 


Sine 


bn _—— 


| Taygent p- 


— 


0-499, 
10.274325 
19,274021 
10,27 ;816 
10, 253412 
190,273177 
10,272503 


19, 272499 


10.272195 | 


Ic,271891 
10,274587 
19,471 284 


10.279980 
19.270677 
10,270374 
10, 270070 
10.279757 
lo.269464 
19. 269162 
10,26885g 
10,268556 
r0.268254 


19, 267952 
19,267 649 
10. 267347 
10,267045 


| 10,266743 


10. 266441 
10.266 140 
10. 265838 
1o.2655437 
19.265236 


—— 


| —— 


me Aa 4a a 4 82 cc. cc oo aococ ao ad 2 @aDf©d_ ooo io io . aa fc oc co © a. f 


— 


an TT EDT Www rw ty --—, ve 4 was 


Degree 28. 


M Sire Co-ſiw \ Tangent }f Cota oye 
Jo | 9:678662 | 9.943090 [2.734754 | 19.267236 zo 
37 | 9.5 78895 | 9.9438z0 —— 10.264g34 | 29 
32 | 9.679128} 9.943761 [9.735362 | 19,2645, 3 | 29 
33 | 9:579360 | 5.243692 |, 735668 | 10.264332 | 27 
3+ | 9.67959: | 9 943524 9.735958 | 10.264231 | 26 
35 9.679524 9.943555 | -736169 10,262731 23 
36 } 9.680256 | 9.943436 13.735579 | 19.464430 |;2 
37 | » 630288 | 9.9434:7 [9.735570 | 19.263159 | 25 
zs 9.680519 9.943348; 9.737171 | 10.262529 | 22 
39 | 9.580750 } 9.943279 [3-737471 | 19.262529 | 2t 
40 | 9 680982 | 9.943 210| [9.737771 | 19.*62229| 22, 
4' | 9.651213 | 9 943141! [9.738071 | 10.2019.9] 18 
$2 9.631443 9g 943077 9.738371 1©,2616254 16 
43 | 9.681674 | 9.943903 [2.738671 | 1n.26132g] 17 
44 | 9.681904 9:542533| 9.733971 | 10.251029 | 15 
45 | 9.682135} $.9428t4)[3.739271 | 19.250729 | 35 
45-| 9.82365 | 9.942795} [9-7 39370 | EN "" 
þ* 9.82595 | 9.54.725; [--7;9879 | 19 250130 | 15 
- 9.682825 | 9.042656; [9.740169 | 10.25983t5.) 12 
49 | 9.683055 5.943597] 740468 | 10.2595:2| 11 Þ 
= 9.683284 | 9.642517 4.7 40767 r0,259:33 10 
51 9.683514 9.942448} 741466 | 10..55954 '9 
53 | 9.683743 | .y42378) [9.741 ,65 | 19.2535,5 f # 
153 | 9.653972 | 9.942 08| 19-741564 | 16.252336} 7| 
$4 | $.684-:04.| 9.942239] [3.741962 | 19.258938 | G6Þ 
425 | $-6544:0 | 9: ory 9.732264 | 19.257739 | « 
56 | g. 3465s | 9 942059 [1.742559 | 10 237441 | 4 
57 | 9.58 ,887 | 9.942929, [4742858 | 10.257142] > 
55 | 9.685115 | 9.941959, [7-743156 | 19.256844 | 2 
j9. g.935343 9.94198g, 9.743454 | 19.256545 | 2 
46>! 0.685471 | 9.941819 [7-743751 | 10.256248 | © 
C1-fan Sine | C 0-tang, \ [ a:pent * WA 
Degree 61. 


G 3 


— -———_— —— OD O— O_o Oo 


yy 


—_——— 


| 


Degree 29. 


_—— 


p 


n—_ 


M 
[#1] 
T 
2 
3 

4 

S. 
6 | 
7 
8 
9 

IO 


FH 


Sine 


Co- fine |\ Tangent 


9.685575 9.941819 9.743752 
9 685799 9:941749\ [9.744950 


9,686027 


9-941679 


9.686254 9.941609 
9.636482 9.941539 
9.686709 | 9.941468 


[ 


$.744348 
9.744545 
9.744943 
9.745240 


9.686936! 9 941348 
9.687163 9.941328 
9.687389 9.941257 
9.687616 , 9 941187 
9.687342 (9 9417 A 


19-745 535 
9-7458335 
9746132 
9.7464:9 
9.746726 


9.688069 | 


9-941046 


9.683295 9.945975 


9.683523 


9,9 4 9905 


9.688747 9.949834 
9.688572 ' 9 949763 


9.589198 | 9.948693, 
9.689421 ; 
9.60,648 


9.549622 


YO J4055S1 


9.689873 | 9-940480 


9.690099 , 


0.940409 


9.747023 
9-747319 
9 747616 
'9 747912 
9.743209 
9.743505 
9.748801 
90749937 
3.749393 
9 749680 


9.692323 | 9.9403 :8''9 749285 


| 9.6905 48 | 
9.690772 


9.949257 
9.949196 


9 690396 ; 9.949125 
9.691229 | 9.940953 


9.691444 | 9939982 
g-691568 | 9-939911' 


A fg18g2 f 9.939840 


3.752281 
9.750576 
9.752872 
9.751167 


9.6,2115 | y-939768 


5 692339 | 


Co-ſine 


9.39597 
Sine 


| 


3,7 51462 
9.751757 
9 752052 
3 752347 


Coetang, 


9.7 52642 


Co-iang. 


19,256248 
10,255950 
10,3253552 
I".25535$ 
I0,255v57 
19,254760 


1c,254462 
10,254165 
10,253868 


19,25357 


10,25179 


10,2F1435 
251199 
259902 
10, 250607J 


IO, 
Io, 


109,25031 


IO0,253274 
19, 232977 
29,252680 
0.252384 
19,25 2087 


1151 


i145 


1 | 40 


Io, 
Io, 
IO, 
10, 


10,2488z 


i0.:485z38 
Io 249243 
10,2479 i8 


19,247%5 


19,247359 


Degree 60. 


TIT, 
249719 
249424 
2.9128 


| Tangent 


31 35 


YI £4 


g 


Rear docS3.C EET FSI. 


Degree 29, 


——— mn — 


Mi, Sine 


. 9:693676| 


. 9: 634120, 
; 9.£943 42 


| AE94786 


9.695450 


3t | 
$2 ; 
33 
3+; 


| 5s 


56 | 
57 | 
50 


| 9.697435 


J9, Fe 
60 | 9.698970 


-—— - 


9.692339 { 9- 939697; 
9.939525) 
9.939534 
$.693008 { 9:93 9483 
9:93 3410 
9.939339. 1»y-7,4115 


9.692563 
9.692985 


9.693231. 
9.693453 


Co-fene el { angent 


(0? "gs. 


9.753231 
9:733526 
+7533 20 


+75 2642- 19 247358 
I. 752937. 


104347963 
10.24676g 
r0.246474 


15,246180 |, 
19,215HS85 |, 


9. 693898, 


9-694 564 | 2 


9.695007 
9.695229 


9 695671 


9. 939267, 
9.939195! 
9.939125 
3. 939951, 
9. «938980 
9.9z 8998} 
9.933835 


9.9286g1 
9.938519 


754793 
734997 
9.735291 
9:755514 
9.755378 
9.736172 
9.756455 
9.759759 
2.757052 


9.938763 


9.695892 
9.656113 
9.696334 
9.696554 
9.696774 


9.696995 
9.697215 


9.0 97654 
9.697 9.697874 
9.5985 93 
9. 698313 

C, 53532 
\y8751 


9.938547 
9.938475 
9-93340 2 
9-9383 3o| 9.75 3224 
9.938257; 


9.938 185] 


$.937 967) 
9-937395 
9.937822 
3-937740. 


94937 03| 
9.937531; 


3757345 
9.757538 
2.757931 


3.758517 
9.758810. 
9.$38112|];j.759102 
9 $36:4074> 759395 
9.759687 
9.759979 


754499 | 


10.245591 


19,245297 |, 


10.245003 


10. 244799 | 
I0,24 +45 


— 


10,244,122 
10,2438 28 


10.243535 | 


10,243 241 


19.242948 
þ 


10,242655 
19,242 362 
10,242069 
10,241776 
I-, 41483 


19,.4it1 90 
10,2404g9% 
$2.240605 
(C,240J13 
TC,2& O21 


4,7 60271 
9.7 005 £4 
3-760856 
9.761147 
1471439 


"I 


0.837 670; 


C O-ſrnt 


$ine | ( 


LIPS | ins. 


10,239728 
10,239436 
10 229144 
10,239V62 
10,238361 


I anger 


Io 


Sl 0 Þwealu aww 


Degree 60, 


G 4 


—. 


> [3 © wy ol ÞwrulolZz 


©® —_— ET 


BJ 


— 


Sine 


C 0- ane 


Degree 39. 


Tangent 


Co-tang. + 


9.698 70 


9.699189 
9.699407 
9.699625 
9.699844 
$.700062 


£.700280 
9.700498 
9.700716 
9.709933 
9.7051 
9,701 568 
9.701585 


9.792452 
9.702669 
9.793885 
9.703101 
9.793317 


9.703533 
9.793748 
9-703 $54 
9.704179 
$-704395 
9.704510 
9 704825 
9.705040 
9.705254 
9.795469 


C d- ſane 


9.93733! 


(9-701439 


10,2;8561 


9.937458 


9.937335 


9.9373'2 
9.937236 
9.937155 


9.961731 
9.762323 
9.752314 
+76:696 
.762897 


19,23826g, 
10.237977 
10.,237586 


10.237394 
10,237103 


9.937092 
9.937019 
$.936945 
9.936872 
9 93679; 


| 


9.763188 
9.763479 
9.763770 
3.76496 I 
9.764352 


9.936725 
9.9;66;2 
9.936578 
9.936595 
9.936431 


9-764543 
[9.764933 
9.755224 
9.765514 
$.755%05 


9.936357 
9.936284 
9.93621c 
9.936130 
9.936062 
9.93 598c 
9.935914 
9.935840 
9.935756 
$+93 $692 


19+7 £6095 
(9.766385 
'9.76t675 
19.706G05 
9-767255 
9.767545 
(9.767834 
(9.763124 
9 763413 
9.758703 


9.935611 
9.935543 
9.93545 


9.92532< 


| Zine 


9.768992 
9.769281 
9.769579 


9.935395 9-7 69859 


9.772148 


| C 0-141, | 


10.235812 
10,236521 
19,236230 
10,235939 
10, 235648 
19.23537 
10,23z067 
10,234776 
1: 4234446 
19.23+195 


10,233S95 
10,233615 | 
2,233 325 | 
19.333Z0J5 
10,232745 | 


ER 


10,232166 | 


20.231876 
10,23 1587 

10,231297 | 35 
10, 231008 | 
10,230719 | 
> ,23c430 | 32 
0, 230141 
10,229852. 
'M 


_—___——— —— 


44 


43] 


42 
41 
40 
39 
z8 


37 
3s 


4 
33 


oY, 
Z2 


Legree 59» 


——_—_— 


— 


& 5. 


©” 


| Degree 30. 

M Sine Co-lane *angenr | Co.tang. 

39 ' 4.705469 9 935320 Lee, 10.4.y852 135 

I 93 | 9.795683 9.935246] [..7794;7 | 10,2296; | 

32 , $.705897- 9.93817 | [2.779726 | 10,225274 | 28 
33 | 9.706122 9-98350 37] [3-771015 | 19,22 PLS: 

3+ . 9-726326 9.533022] [9.771303 10,2236g7 | 26 
35 | 9:706539 9-934944] 9.771392 | 10.223498 | 23 
36 [9.726753 9.93487;] 1.771880 | 19,2251 | 24 
3" 19.706967 9.9 4792 | .772168 | 10,225832 | 22 
33 > 9.707180 9.934725] | .772456 | 10.227343 | 22 
39 ! 9.707393 | $:934643] [3.77-745 | 10.2 27255 þ 2r 
.4® ; 9.707606 9.934574 [9-773033 | 10.2:26967 | 29 
4119 70/819 9 934459] [v.773321 | 19.:220479 | 14 
42 9.708032 | 9.934424 j-773c0&| 10224391 | 1% 
43] 9:708245 | 9.23 4345| [77 3896 | 1014226104 | 17 
44 | 9-708457 | 9.93427 77418, | 10.225816 | :6 
45 | 9-798670 | 9.934199] [9774471 | 0.225524 |r5 
46; 9-798882 | 9.934123] [2.774759 | Lo.225 20 ” 
”y 9.799094 | 9.93404t[{y.775046 | 10,22495, 13] 
48 ; 9729306 | 9.933 973149-775333 | 10:224666 }, 2 
49 | 9:7 09518 | 9.933857} [9.77562 | 10,224379 | x1 
50 1 9:7097 3 | 9-93 2322113-775998 | 10.224>92.} x0 
51 3-722 941 | 9.93 3747] [3-776195 16.223805 '9 
$2 | -+7701533 | 9.93367 | [$.776452.| 10.2235 18- = 
$3 [9710364 | 9 93359} $5-775768 | 12.223232) > 
5+ 9719575 | 9.933352 [9-779 5 10, 322545 | & 
55 Nba hou 9 933444] [9:777342 | 10 22658 Þ og 
56 '9 710997 | 9.93336] 1v.777628 | 19.222372.| 4 
z7 9711208 | 9.933295f19-777915.| 10.222085 | 3 | 
58 19-711418 | $,933:17|49.758:01,| 10.321999.| 2 |, 
J9 | 9:7 11629 | 9.933141} ÞÞ 775487 | ro.221519 | x 
60 | 9.711839] 9.93;066 778774.) 10.221226 | of 
: of Co- fine Sine 146 0-tang. | anvcntr. or 

Degree 59. 


Degree 31. 


[3 v6 o9\g all wn + 3» » «{ ol! 


x6 


——_— 


Sine 


v 0-ſene || Tangent 


Co-tang, 


9.711339 


9.933066| [9.77 5774 


9.712049 
| 9+713259 
9.7 12469 
9.712679 
9.712889 


9.713cg8 
9.71330$ 
9 713517 
9.713726 
9.713935 


9.714144 
9.714352 
9.714561 
9.714769 
9.714977 


9.93 2990, [9.77 4960 


—_ 

9-932839 
9.932761 
9,932685 


9.932609 
9.932533 
9.932457 
9.932380 
9.932304 


9.932227 
9.932051 
9.93 29744 
9.93199" 
9,931g21 


9.779346 
9.779632 
9.779918 
9 780203 


9.780459 
9.780775 
9.78 Io6S8 
19.781 346 
9.781631 
9.781916 
9.78 2202 
9.782486 
9.782771 
9.783056 


I»2212:6 


10.229 940 
10.220654 
10,220368 
19.220082 
10.2199 96 


10,2195H1 
10,219225 
10.2189,0 
10,218654 
10,2183 69 
10,218084 
10.217799 
10,217514 
10,217229 
10.216944 


9.715186 
9.715394 
9,7t 5601 
9.715809 
9.7 (6017 


9.931545 
9 931768 
9.94 16g1 


9.78 3341 
9.98 3626 
9.783910 


9.931614]19.734195 


9.93153 


9.784479 


9.715224 
9.716431 
9.716639 
9.716846 
of ut tos 
9.717259 
9.717436 
9,717672 
9 717365 
9.718085 


9.93 1460] [9.784764 
9.931383]|9.785043 
9.831306] {9.785332 


9 $3122 


9.785616 


9.9; 1152] 9.785990 


10,216659 
0.216374 
10,2160g0 
19,2 15805 
10,215525 
10,215236 
I09,214952 
10,214668 
10,2143 34 
10, 244099 


9.93107 9.786184 
9.939998] [9-786468 


$-930910 
9.930843 


9.930766 (9.7873 19 


C 0- jane 


Sine 


19786752 
19,9890 36 


| Co-tanp, 


| 


10.213816 
10,213$32 
10,213 248 
10,212964 
32,2126$x 


Tangent 


| 


| — 


| Degree 58. 


| 


] 


FT) 
(9) 


| SIJJIXL 
Co WAlm Ow coM 


HH 14H HH Hp 


al 
wo. 


ri 


O » » uw + [un ow =! 8 


1% 


— 


— > — ——— — ——— 


p 


= TO 


OT YT TI” 


4 


— 


ib ....... Degree 31. 

M Sine |\ Co-ſene ||[angent { Co-trane. 

zZ0 9.7 bobs 9.93076+] [9.7373 14 | 10,212681 

31] 9.718 191 | 9.930688] [9.787603 | 10,212397 

32] 9.718497 | 9.930611] [9.787886 | 10,212114 

33 | 9.715703 | 9.939533 9-788170 | re.211830 
| 3+] 9.718509 | 9.930456] [9.738453 | 10211547 
| 35] 9.71914 9.932378| [y.7838736 | 10.21 1264 
F 36, 9,719320 | 9.930300 9.785016 ©.,31,98, 
3”] 9.719525 | 9 $39223 0.789302 | 1@ 210698 
: z8 9.719730 | 9.939145 $.789.85 I0,Z10415 
: 39 ] 9.719935 9.939967] 9.739368 10,2!0P32 
x 49 | 9.720140 | 9.92998] [9.790151 | 1.229849 
} 41 1 9.720345 | 9929911] [9-799433 | 1©.299566 
rl 42 | 9.720549 |.9.9298;z3þ [979 716 | 10.2o9284 
5 +3 [9.720754 | 9-929755|49-799992 | 19.299vol 
5 44 [9."2 958 | 9.92, 677] ([9-7$9281 | 10.2087149 
45 | 9.721162 | 9.929595] {9.791563 | 19,2054 36 
$, 46 | 9.721366 | 9.9:9521| [9.791846 10.200154 
3, 47 1 9.721570 | 9.529442 [792128 10,299872 
x} 48 | 9.721774 | 9.929364] [9.792410 | 10.207550 | 
- 49 } 9 721978 |-9.92928c| Ig 79 69: | 19.207308 
ng 50 { 9.722181 | 9.92 y209} (9.792974 þ 10,257024 
4 Fl 9.7223%5 9.2912 9.793256 I0,206744 
7 $2 | 9.722585 | 9.92905c| [9.793338 | 10.206462 
51 F3 | 9.722791 | 9.928572] [9 793919 | 10.206480 
5 5+; 9.7 22994 | 9.9238 35] [9.794101 | 12.2058gg 
. 554 9.723297 | $.92381,þ (9.79438; | 10 205647 
3 | 56 | 9.733400 | 9.938736 19,7946654 | 12.29533 
32 57 ; 9.723603 | 9.923657] [9 794545 | 19.205054 
51 ; 58 P 7:3805 Gb 23578 9.795227 10.2C4773 
30 59 9.724007 | 9.923495} [9.795558 | 10.294492, 
td. 60 9.7 24219 $.928420) 3.79578; 10. 2504211 
os! i Co.fine Sine | Cootang Fanpent 
þ | Degree 58. 


| OT 


Ls. a 


y——_ 


| 


All. 


Sine 
9.724210 


9.928420 


— 


C O's ang, 


9.7 24412 
9.7 24614 
9.7 24816 
9.725017 
9.725219 


9.928 341 
9.928262 
9.923183 
9.988104 
0.92802 5 


9.725430 
9.725622 
9.725823 
9.7250 24 
9.7z6225 


9.927946 
9 927867 


9.92770 


9.927787 
9.927628 


»796070 
796351 
3.79656 32 
«796913 
+797 194 


94797474 
9-797755 
798036 
7983 16 
+793596 


12,204214 | 60 
109,2039:0 ; 3# 
10,203549 , 58 
10,203;68 , 57 
10.203087 ; 5® 
10.202806 ' 55 
10.,202521T , 
10,203245 

10,20196 4 

10,201684 | 
10,201404 * 


9.726426 
9.725636 
9.7 26817 
9.727027 
$.727 2258 


9.927545 
9.92746 


«798877 
799157 


9.927392 19-799437 


9.92731 
9.927231 


$7997'7 
799997 


I0.20112 3 
IO, 200343 
10,200563 
10,20028z 
10. 200003 


9.727428 
9.727628 
9.727828 
9.726027 
9.723227 


9.927151 
9.9 :9071f 


9.925991} 


9,926911 
9.926831 


800279 


800557 
.$00836 


| 9.801116 
[19 801396 


9.728427 
9.7 28526 
9.728825 
9.729924 
9.729223 


| 
9,729 422 


9,72 9621 
9.729320 
9.730018 
9.730216 


9.92675 


ALE | 


$.92659" 
9 92651 
9.92643 


9 801675 
9.801955 
9.302234 
9.802513 
9.802792 


I0.199723 
10,199443 
15,199163 
10, r93888 4 
10.1 93634 
LO. 196325 
lo.198045 
Lo. 1977656 
10. 194897 
10.4 97207 


9.926351 
9.925 . 7c 
9.9263 90 
9.92611c 
3.926025 


9.523072 


.$03351 |19.196649 
9.803630 |10,196370 
9.803508 10.1960g1 
9.404187 219,195813 


| Co. jane _ 


Sine 


| 


. d.aing, 


) Tangeat 


19.196928 


Degree 57. 


Hh —— 


Sine 


=" 


9.7 3Jogils 
9.7 3061g, 
9.746311 
9.7 3109g 
9.73 $206 
9.731404 
9.731621 
9.731799 
9.731996 
9.732193 


$.732399. 
9.732.387 
9.7 32784 
9.7; 2880 
9.733177 


9:733373 
9+733569 
9-733765 
9.733961 
9-734157 
94.7 34353 


| 


9.734548 
9734744 
9 734939 
9.7 35124 
9.735339 
9.735535 
9.7337'9 
9.7. 5914 
o —_ bs 


= Go 


— 


Co. ſine | [Tangent 


$.92607g| 


9-92 594 

9.92 5868 
2925787 
$22 5707, 
9.925 626| 


pagan 
9.92 5 464 
9.925384 
9-923 30Z 
9.925322 


9.925141, [9+ 7209 


9.92506 
9.924978] [9+ 
9.924897] 
9.924816 


9.9247 35 
9.924652 
9,924572 
9.924497] | 
9.923449 


9-524 33 


9.924246 
9.924164 
9.92408; 
9.924001 
9.923919 
9.923837 
9.923755 
9.92367F 


[9-06 237 
* $056gz 


'9. 808916 
'9, 809193 


9.809748 
9.310025 
9.810302 
9. 810580 
9,3 10855 
9.811234 


Degree 32» 


9.804187 


9.904.466 
9.804745 
9.805023 
9.805302. 
9.8 25 25580 


9.805359 


$.5964 15 


9. bode 


9.8 dbodo, 
807 

"$obo8z 

808 08 361 


'9. 808638 


on 809471 


Co-tang, 


10,195813 


lo. 195534 
10,195255 
10.194977 
I0.Ig946g8 
10, 194420 
lo. 194141 
10.,193363 
10,19355; 
10,193309 


10,19;028 
Re 


Lo 192751 


9.192433 


I0,192195 
10,1919197 
10.191639 
10,191352 
0.19084 
20,1 39807 
I0,190529 
$0.1g90252 


— 


10.189g75 
10.18 9597 
10, 189420 
lo,189143 
10, 288366 


'9.811689 
9.811954 


9812517 


9.811419 


+$12241 


10, 188589 
10.18831 
10.18803 6 
10.1877959 


10, 187483 


IS 


Degree 33; _ 


M. 


'o 9. 73610 , 


us 


| 


Sine 


vo-nne | 


| a0ge 1c 


237085 
$78774 


9.7378 ;4 
9.733018 


| 9.92318: 
9.92308 


9-923jſ9 


9.92359%% 
9.92342* 
9-923 34- 
9 923263 


9.923916 
9.92293. 
9.922351 
9.922768 


bz 


1.812517 


9.813570 
313347 
F3623 
813899 


>. 814175 
>. 814152 
9.814728 


g 73 32, I 
9.733434 
$.7;38527 
9.738320 
9.739913 


9.922438 


9.322680 
9.92269; 
9.922520 


9,922a55 


3315555 
9.815831 
2.815107 

9.815382 
3 815658 


9.759235 
9.739398 


9.739599 


9.749733 
9-739975 


9.922372 
9.922189 
34922106 
9.92202; 


9.92194c 


2.816933 
817209 
N, 8174684 
9.817759 


9.749107 
9.749339 


9.749537 


9- 749742 


9.74993 4 


9.921857 
9.923177. 
9.921691 
9.97160” 

9.921524 


9.741127 


9.741316 


9.741507 
9.741698 
9.741889 


9 921274 


$.92T 241 
9-92135; 


9.97: 19: 


2.815585 
\,$18860 
9.319135 
3.819410 
3.819%8z 
2.819559 
9.8.02,4 
9.820508 
9 $20733 


9.812994 


IO, 
To, 
Io, 
I0. 


IO 


3.815094 | 
9.8r5275| 


3.818035 
2.818310 | 


,O 


IO, 
ro, 
FO, 
ro, 


I7 
I7 


L 4 
. 


IO, 


= ” 


136939 
136553 
186377 


f* 6101 


19,824 
Io, 
IO, 
IO, 
10, 


1584720 , 


18,548 
185272 
13,996 


I5,44+3 


iB3617 | 
10.183342 
20,183 066 
1382791 
1825165 


.1$2:40 
81965 | 


10, 
Io 
10, 
3, 
10. 


181690 


81415 | 


18142 
180865 
132590 


LO,1%O;1F5 
10. 
19 179766 
I ©. d | 
10.,179217 ; 30 


180941 


'7 


« veſt ne 


Sine 


— 


| 


Degree 56, 


C 0+ & 6 160g, 


| i anpent 


| 


10,187,403 | 60 
Io. 1 07206 


10,1$,4169 | KI 
10,183 3392. 47 


46 


M 


a... _—_ PR——_ P— —_ 


Degree 33+ 


Sine Co-frne , q Tangent | Co-tang, , 
3.741889 | 9.522107 9.82078; | 10, 179217 
9.742280 | 9.93102; | [9.921057 | 10, 178943 
9.742271 19.92293sf (9 821332 | 10.178668 
9.742461 | 9.920855} [9.521606 |10,178394 
9.742652 | $.9207724 (9821389, |10,178120 
9,742 84-2 | 9.92 = .$22154 [10.,179846 
9.743032 ». $2060, 322429 10.177571 
9.743223 | 932-520] [9-82270; | 10,:97297 
9.743412 | £4920436| [9-3232977 | 10.177023 
9.74 3602 | 9.929 352f-19.823250 | 10,496739 
9.742792 | 9-9 20268] [9.823524 |10.1764756 
9.743982 | 9.920154 [9.823798 10,176202 
9.744191 | 9+9200g; | 9.824072 | 10.175928 
9.744361 | 9.92901+ 9034345 , 10.,175655 
9.7445 50 | 9.919931 | P-$246rg | 0.175381 
9.744739 | 9.919846 9.824892 I0.175108 
9.744928 | 9.91976:| (9.825155 | 10. 174334 
9.745117 | 9.919677] [9-825439 | 10. 174560 
9.745396 | 9.919593{ [9.825713 | 10.174287 
9.745494 9.919508] [9.825936 | 10.174014 
9.74568; | 9.919434\ {9.826255 | 19.173741 
9.745871 | 9,919339] (9-326532 | 10.47 3458 
9.745059 | 9.91 $2541 19 8 26305 | 10.17; 195 
9.746248 | 9.91916S}|9.5327078 | 10 172922 
$.7464.36 9.919064], 9.827:51 | 10.17 649 
9.745624 | 9.319999 '9.827624 | 10.17 2376 
9.746811 9.913915 9.827897 | 10.1721c4 
9.746999 0.918830 9.828170 | 10.1718z30 
9.747187 | 9.918744{'9.328442 | 19.174 558 
9:947374 | 9.91865 (9.828715 19,171285 
3.747502 | 9.91857 9. $239$7 | 190.171012 

Co-fane Sine ir 0-tang. * Tangent 


V1 © ws —_— GA e'o | © 


Degree 56, 


FA 


SP a» . & a 
ww (ol 


I + 


00 ey © 


Degree 34. 


CO ——_——_—_—_— 


Sine Cc 0-fane , | angent Loa | — 
| 9 747562 | 9.91857 þ-i-tog | 12,171213 | 69 
9.747749 | 9.918489] 9.829240 [12.1479/42 | 57 | 
9.747936 [9g 913404 (9.829533 10,190468 | 55 
9.748123 | 9.9183 18þ-9-329895 [10.172195. 7] 
9.748310 [9.918233 | -$39977 [10.169923 | 56 
9.748497 |9-918147 830349 [10.169651 | 55 
9.74868; [9.918062] (9-$39631 [10,169379y. | 54: 
9.7 48870 9917996 830893 [10,169106 |F3 
6-745056 | 9 g9178g1 | 9-$31165 | 10. 168834 | 52: 
9.749243 | 9.917805 | p332439 10,1G8503 | 51 
9.949429 9917745] p 831705 ro,163291 | 50 
9.749615 9:917634l! 9.531981 10.105019 | 494 
9.749801 | 9.917 ;4t] 832233 |10.167747 | 48; 
9.749986 | 9.917462] 9+533535 | 10.367475 | 47 
9.759172 | 9.9173 76|49-3327g6 | 10.167204 | 46: 
9.750358] 9.91929c] [9-8 23958 | 10.166932 | 45 
9.750543 | 9.91720. [19-53 3339 | 19.100660 | 44, 
9.750729 | $.917118]|9-$33611 | 10,166389 | 41 
9.750914 | $,917032149-$33882 | 10,166118 | 42 
9.751099 | 9,916g43[49-3$34154 | 10.165846 | 41+ 
9.751234 | 9.916859} +$34425 [10.165575 | 404 
9.731469 | 9.916773] (9-$346296 10.165304 ! 39 
9.751654 9.91 6086] 834967 | 10.165033 38) 
9.7518;8 | 9.916600} 835238 | 10,164763 | 37 
9.752023 | 9.915514] '9 434+ 10,164491 | 36 
9.7 32207 9.916427] [9.53 5780 ecenns | og, 
9.75 392 | 9.91634. 19-3$3605} 10.16394y | 34 
9.752570 | 9.916254] [9.836322] 10.163678 | 33 
9 752760 9.916167 $36593 10.16 :407 
9.752944 Gy 1608 836864 10,163136 | 31 
9.753128 | 4.915994] [p.837134 | 109.,162566 30 
Co-ſine Sine _ [ Tangent | 1M 
Degree 55. þ 


—  —- -— —- ——— 


('retang. 


— 
10,126846 
— 


10.462595 


I0.162325 


10,162054 
10.161954 
10.151513 


10,161243 
10.160973 
IO,1 2 


10,160432 
ro, 160163 


10.159892 
10,15 


Ic. 59353 
ko. 159083 


10,i158813 


10.138543 
10,158273 
10, 158004 
I0.157734 
10,15746) 


| Sine C'o.fine | Tangent 

9:753128 | 9.91 5994. 9-837 134 
9.753312 | 9.913997| $+53749%5 
9.753495 9onagen (9n3740s 837875 | 
9.753679 | 9 915733] [9.837946 
9.753862 | 9.915646] |g 833216 
94754046 | 9.915559 (9.83847 
9.7 54229 | 9-915472 338757 | 
9.754412 | 9.915385] [9.839027 | 
9.754595 | 9.915297; [9:33 9297 
9.754778 | 9 g13210] [9.839568 
9.754960 | 9 915123] [9.839838 
9.755143 | 9.915035] 
94755325 | 9.914948 

9.755598 | 9 914860 

9.755690 | 9.91477 

9.755872 | 9.54468 

9.7 56954 | 9.934597 

9.756236 | 9.914510 

3.756418. | 9,914423 

9.756600 | 9.914334 

9.7 36781 | 9.914246 

9.759963 | 9.914158 | 
94757144 | $.91497C 

9.7573 6 | 9.913992 

9.7 $7507 | 9.913594] 13. 
9.757688 | 9.913 806] þ>.,843882 
9757859 ! 9.913718] [9.8441 54 
9.753249 9.91363Y}|2.844420 
9.7z8:30 , 9 9:334*']{2. 844689 
9.758411 | 9.913453] |>-3$4495% 
9.758591 [9.9133<4] |a 845227 

C 0=fane } _ Sine » 0-1ang. 


10 137195 
10,146926 
10, 156657 
10,156387 
t0,156118 
10.155849 
io,t55580 
lO,Igs3 It 
10.15 5042 
19,154774 


[ angent 


D — 


V| o- pwelnocwcovlo pug ERS aglBEYEE [EEE YN 


Degree $5. 


es 


EI 


Degree 35: 


| 3'v &N «4 a6 » »[o|Z 


-—— _ ——_— 


Sine 


9.73583 94 


9.7;z3952 
9.759132 
9.759312 
9759492 


9.759672 
9.759854 
$.70041 
$.7650310 
9.750499 


9.760569 


9.760748 * 


9.760919 
9.951106 
9.761285 
9.761464 
9.76 1642 
9.761821 
9.761999 
9.752177 
9.762356 
0.762534 
9 762712 
9.76:889 
9 763967 


9 913185 
9.91399 
9.915012 


9491292! 


9.91263. 
9.912744 
9,91265%4 
9.982566 
9.912477 
9.9+3386 
9.912296 
9.912210 
9.912121 


9.912231 
9.911942] 


9-911553 
9.911763 
9.91167 


C's. fine 
9.94 3364 


9.758772 | 9.913276 


9.901584; 


9.91149;| $.850351 
9.911495i i9,851128 
9.9113T5\ '9,851396 
9-914226 '9. 851664 


9.918136 


tangent 
$4527 
($4 53496 
345764 
9.845033 
9, 8,6 JCz 
3.846570 


Te. 
19,134771 


10.154504 
[0.154235 
10,1533957 
$0,153698 
Io-T13429 


3.846839 
o,$491097 

9.847376 
5849544 
9.f 47913 
9.848181 
9.848449 
9.848717 


9.84%985 
9.8492 $41 


lo.rfgi51 
19,152892 
10,15 262+ 
10,152356 


10.152087 | 


10,1518r9 
Io,151551 
10.,151283 
ro.IFIOqn1 5 
0.150745 


849522 
9.849755 
$.85005 751 

$503 :5 

$42593 


— _- - > 


9.351931 


I0,150475 
IO,L5OZIF 
10, 149943 
10,14$67 5 
10, 149407 


OO ——O— 


t0,149tH39 
10,148872 
I0,14t6 4 
19,143 336 
10,143069 


- 765245 
9.763422 
9 763599 
9.753777 
9.753954 
Co-ſone 


9 91 1046 

9.919956 
9.91 $66 
9.910776 
9.910686 


Sine 


Degree 54. 


| Off 


9 852199 
9.3 52466 
9.8557 .1 
9.853001 
c,853 268 


- 147g. 


10.1 7801 
19,147534 
[0,1472%7 
10, 146999 
A4G6732 


Taiwent 


In 


_— 


—_——Y 


a —— 


Degree 35. 


$7 
58 


59 
69 


Sine 


C 9- jane 


9.763954 


9.9 L068; 


9.7541:1 
9.76 4396 
9.76448 5 
9.764662 
9.764838 


3 gi059c 
9.91050t 


9.91041+ 


9,910325 
9.910235 


9.76501l5 
9.765191 
9.763367 
94765544 
9.765720 
9.765836 
9,766071 
9.786247 
9,76542, 
9.765598 
9.766774 
9.766 949 
9 767124 


9.797299 | 
9757474 | 


9.767645 
9.767324 
9 7227997 


9.919144 
9.910054 
9.909963 
9.90987; 
9.999782 
9.90969! 
9.909601 
9.999F10 
9.90941 

9-993 


{ Langene 


$53268 


+853532 
9.853802 
9.8 54969 
$54336 
854693 


C'0- tang, 


10. 146733 


19,146465 


10,146198 
10.145990 
10,145664 
10. 145397 


854859 
$55137 
355494 
9.855671 


9.855937 | 


10.145130 


10,144863 


10,1445y96 


13,14432g 
IO, 144063 


9.856204 
9.856471 
9.556737 
9.8 57004 
9.857270 


10,143796 
10,143529 
IO, 143 263 
IO, I 42996 


10,142730 


9.909237 
9.903146 
9.909055 
9.9v3g64 
9.90887; 


9.057537 
9.857803 
9.858069 

858226 
9.858602 


10.142463| 


10,142197 
10,141931 
10,I 41664 
19, 141398 


9.903741 
9.903696 
9-99359 


9.768173 | 9.90850 


9.78248, 
9.7 


68522 
9.768696 
9.700371 
9,7 69045 
9.769219 


9.9084 rf 


9.858868 
9.859134 


g.4594co 
9.859666 


9.859932 


IO, 141132 
I0, 140166 
19,1 40600 


12.140334 
lo,140068 


9.998 324 
9.903233 
9.908141 
9.998049 
9.997958 


9,860198 
9.860464 
9.860730 


9.360995 
9.861261 


0.12450 2 
10,139536 
10,139270 
10, 139905 
10.138729 


( 0-Jane 


Co-tanps, 


| angent 


_——_ 


————— 


S| FEI WI wi © eo | 


| 


Degree” 36 


SIG onlow cow "Y Yn »lol% 


_—_ 


ed 


_ 


ine _ Co. fine ,[Tanyent , Co-tang. 
9.969219 9. 9.907958 9.861 3261 | 10,1 28739 
9.769392 | 9 9.907b66||9 $61527| 10.138.473 
9.769566 9.907774 [9.861792 | 10,148208 
9.769740 9.907682.! 9.862038 | 29.137942 
9.769913 , 9.997599 [3.962323 | 10.137677 
9.770087 | 9.907493 [9.462585 | 10,137411 
9.770260 , 9.997496 4.861554 | 10,1371465 
9 779433 9997314 [9 83115 | 10,136580 | 
9-77 0606 , 9.90722r|(9.863385 | 10,pz46615 
9.770779 | 9:907129 [9.863650 | 10,1363 59 
9779952 9.927037. 10.136085 
9.771125 | 9.90694 5 lo0.13358:0 
9. 772258 ; 9. 906852, 10,135554 
9.771470 | | 9. 106769) S 10.135289 
9 771643 | 9. 996 667! 10.135924 
9.771815 | 9.906574 10.134759 
9.771987 9.926482, [y.8653505 | 10.134493 
9.772159 | 9.906399 19.1 34239 
9.77233r | 9996295] 10,133965 
9.772503 | 9.906203] [9.366300 | 10,133909 
$-772675 | 9:906+11 10,133 +36 
9.772847 9.306018 19, 331i7e 
9773018 | 9905923 10,13 2936 
9.773150 | 9.995532 | 10,132642 
9.773361-| 9-995738} 9.867613. | 10,132397 
:9.773533 | 9-995645|[--367887| 10,132113 
G 775704 9.995552113.368152 19.131848 
9.773875 | 9925459 2.868416] 10,131584 
9.794046 pony .368680| 10,13-1320 
9.774217 905272;19.868945 | 1.131955 
9.774388 y 905179|19.849209| 10 130791 
Cerofine Sine Ii] Cv-rang. | angent 


Degree 53» 


_—OO. 


Degree $5. = 


Mj " Sine Co-jene | (Tangent | Cotang, & Y-1 
30 | 24500 9.905179, (9.869209 | 10,130791 | 39 
zl | 9.77555 | 9 g9g08y 10,130527 233 
32 | 9-774729 | 9-994992 19,130263 

33 | 9 7348399 | 9.994398 12.129999 ” 
34 | 9-77 5970 |9.904804 10.12993z | 
35 | 9:775242 19-904711 10,129471 | 25 


19,129207 | 74 
10.128943 | 55 
10,128679 
10,128415 
10.128151 | 2? 
9.127624 tg 
10127360 | '7 
10,137097 
10,126823 


10.126;70 [1+ 
19,126306 [3 
10.,126043 |*2 
10,125780 | 1! 
10,125516 170 


136 | 9775410 [9.994617 
37 | 9775580 [9.994523 
38 | 9775759 [9.904429 
39 | $-775920 |9.9:4335 
49 | 9.776990 | 9.904241 


41 | 9776259 5 904147 
42 | 97764329 | 9.994053 
43 | 9-776598 | 9.503959 
44 | 9776768 |'9.g038 

45 | 9:776937 | 9.993770 


46 9.777106 | 9,903676 
47 9.777275 | 9.993581 
48 | 9777444 9.923486 
a9 | 9:77 7913 | 9.503 398 
go | 9777781 | 9.903298 


51 | 9-777950 HI 874747 | 10.125253 
52 | 9778119 | 9.903108] 19.875010 | 12,1249g0 
$3 9.778287 | 9 993013] 19875273 | 10124727 
54 9.773455 | 9-90291 875536 | 10.124464 
x5 | 9778623 | 9.902824] \g.87 5799 | 10.124201 
56 9.778792 | 9.902729] (9.876063 | 1..123937 
57 | 9.778960 9-99263 4| (9.875326 | 10,123674 
58 | 9:779129 | 9.902535 þ1564 10,123411 


[7 


59 | 9+779295 | 9.962444] (9.376851 | 10.123149 
60 227243 BR 9.877114 |10.1: 2885 


_<o-fime | Sine [| Co-tang, \ Tangent | 
| Degree 53+ 


'Blo0= ww +1v ow wo! 


—_ 
—_— OD —— 


| 


Degree 37. 


© dw alu ww » | ol2 


io 


Sine 


I angent 


Co- Ang, 


9-77 9463 


9.77963 1 
9.779798 
9.779965 
9.782133 
9.780300 
9.780467 
9.780634 
9.78080 1 
9.780968 
9.781134 


c o=jine | 


9.902349 


(9.877114 


I0.1:2585 


9.902254) [9.877 377 


9.902158 
9.902263 
9.501967 
9.901872 
9.901776 
9.901681 
9.901585 
9.901488 
9.9013g1 


19.87 7640 
'9.877903 
|9.878165 
9.878428 


9.878691 
9.878953 
9.879216 
9.879478 
9.879741 


10,122623 
9.122360 
0.122097 
10,121334 
IO,121572 


— CC — — 


10.121309 
M,121947 
10,120784 
10,120522 
10,120259 


9.781301 
9.78 14657 
9.78 1694. 
9.781809 
9.781966 


9-201 298 
9.901202 
9.901106 
9.901010 
9.990914 


[9.880003 
\9.88026 5 
'9.83952% 


(9,882790 


9.881052 


9.982132 
9.782298 
9.732464 
9.782690 
9.782796 


9.900828 
9.900722 
4.900626 
9.900529 
9:90 43; 


9.881314 
9.881576 
9.881839 
!9.882101 
9.882363 


9.782961 
9.78 ,127 
9.783292 
9.783457 
G.783623 


9.999337 
9.990240 
94909144 
9.990047 
9.899951 


9,682G625 
9.882836 
9.883148 
9.883410 
9.883572 


9.783788 
9-78395 1 
9.784118 
9.784282 
9.784 447 


9.8998 54 
9.8997 57 
9.899660 
9.899563 
9.899467 


9.083934 
9.884195 
9.384457 
9.384719 
9.884989 


10,I119997 
19,1197 34 


I0.119472 
10,119210 


10,r18948 
10,113686 


I9.118424 
lo 118161 


10,117899 


—_— A 


Io,1 17637 


0.117375 
| TO,ILJIT4 
10,116852 
l10,1165$0 
10.1163 28 


109.116066 
10,115%0x 
I0,115543 
To.115281 
10.11 5020 


Co-ſine 


Sine 


| 


Co-tang. 


4 


Degree $2. 


| Tangent | 


LIMI 


ED 


Co, 


Sine 


C 0=/ane 


9 784447 | 


9.899467 


9.734616 


: 784941 
9 755105 
9.78 5269 


9.784776 | 


$-299372 
9.895273 
9.89917 5 
9. 899078 
9.898 g81 


9.785433 
9.735391 
9.785761 


9. 786088 


9.786252 
9.786416 
9.786;79| 
9.786742 
9.786909 
9.787069 
9.787232 
9.787395 
9787557 
9 787720] 


9.7 87883 


9.788208 
9.788390 
9.788532 
$+7886 
9.788856 
9.789018 
9. 789180 
9. 9789342 


C o-fz 


zne 


9, «785925 


9.783045 


94} 9.896926 


9.828884 
9.898787 
9.398689 
9.898592 
9.395494 
9.898397 
9.398295 
9898301 
19. 898 I04 
' 9.3y80066 


9-597 10 
9.897712 
9.897614 
9.897516 


9.897418 
9.99722 

9.897222 
9.597123 
9.N97025 


9.896829 
9-396729 
9.896631 
9.896532 


9.897903] 


Tangent 
$8 4980 


B86549 
3-3386810 
9.887072 
9.887233 


[9:55 7554 


9.48785 
p "858126 
.$88z97 
5.888678 
9. 9.888899 
Ge g.889160 
5 $85421 
9.839684 


9.389943 
0.890204 


9.890465 
9.890725 
9.890986 
9.891247 
9.891507 


Lo.log7 g6 


Degree 37, 
2 O— —  — ——  — — —— — 
Co-tang, 


10,1123 45), 


I0.111584 


10,11i623] 
10,11 1362] 
, 


IO0,illio 


To.noJgo 
10.t1059 

Io Il0318 
IO,.1 [2057 


LO.IOGGZS 
I0,10g275 
lo, 10golg 
10,108753 
IO 108492 


9.891768 
9.892028 
9.852289 
9.892549 
9.392819 


19.108232 
Io,1C7997 2 
10,1069711 


I9,TO7451 
I0 107190 


| . Sice 


C 0»-t1ang, 


_- - -—— 


Degree 54. 


I pg Yo 


Ian gent | 


— —- 


—— - > — WW” —_— G__ 


Degree 38. 


Sine 


C o=jane | 


9.789342 
9.7 89504 
9.789665 
9.789827 
9.789983 
$2991 19 


Cangent 


On =—_—  —_— 


9.896137 


9.896038] 


9.790310 
94759477 | 
9.799532 
9.790793 
9.790954 
9.791115 
$4arit] 
9.97143 
9.791596 
| 9.791755 


9. $95939 
9.895840 
9, 895741 
9.395641 
9.395542 


9.895443 
9.895343 
9.895244 
9.895144 
9.895045 


9.791917 
9.792077 
9.792237 
9.792397 
9.792557 


9.894945! 19 
9.894846 
9.894746, 
9.894646] 
9.394546) 


9.792716 
$.7g92876 
9.793035 
9.793195 
9-793354 


9.793513 
C»793673 
9.793832 
9.793991 
9.754149 


Co-ſune | 


9. 894.446} 
9.894346! 
9.894246 
9594146 

9.894946 
9.893 945 
9.893845 
9.893745] {9 
9.893645 


|] Cootang . 


[5 


894371 


632 
894892 
9.89,1452 ] 


895412 | 


C ol 47g, 


I0,107190 
10,106930 
10,10666 9 
19,1064c9 
10,106149 
10,10 5889 
10.105628 
10.105368 
iO, 195ios 
19,104848 
[0.104588 


9.895672 
9.895932 
9.896192 
9.396452 
9.896712 
9.896971 
9.899241 
9.897491 
9.897751 
9.898010 


9.898270 | 
9898530 


898789 
9.899049 
9.899308 


9.359568 
9.899827 

9.900986 
'9.9993465 
(9.900t95 


10,1443 28 


10, 103808 


10,193545 
10,103 288 


IO, 103028 
10,102769 
10, 102599 
10, 102249 
10, 101990 
10.401730 


L10,101470 
10,101211 


19, 10u692 


| — —— I r—__A_ 


10,100432 
19,100173 
10.c99913 
19.0995 54 
10,099395 


1 angent 


© Degree 51. 


10, 104068 | , 


10,100951] z 


_—— 


—_ F : 
| Aeuawuuw utc uUunmmaAns As. . - anne a, 


wa <——— 
I 


I 


Xt. XxX Xo A, <a So 00. Frm 


——— 


Degree 38. 


i... 


: Sine | { | anger bu- - ifs 
30 9.794149 9.893544 9.9q060 5 19,099395 | 35 
31 | 9.794308 |9.393444]/9.900864 | 10,09913 5 | 29 
32 | 9.794467 |9.3933431|9-991124 | 19.998876 | 25 
33 | 9.794626 |9.393243](9.90138z | 10,298657 | 27 
34 | 9.794" 8,4 [9393142] [9.991642 | 10.098358 | 26 
35 [9.794942 |9 393041[[9.901901 | 19,29859g 2s 
36 [9 795101 |9.392940|[9.902160 19.097839 24 
37 | 9.795259 [9.392839] [9.902419 | 10.097580 | 23 
35 [9.795417 |9-3927 :8]/9 992678 | 10099321 _ 
39 [9.795575 [9.352537] [9.902937 | 10,0992632 | 51 
40 [9.793733 | 9-3925351;9.993196 | 10,096803 30 
41 | 9.795891 [9.892435 Core 19,996544 | 19 
42 9.746249 9.39233, 9.993714 lo,0g6285 18 
43 | 9.796206 | 9392233] 9.903973 | 10.096027 | 17 
44 [9.796364 [9.392132 |9.904,32 | 10.095768 | 16 
45 [9.79652 r [9.392930 9.904491 | 10.295509 | 15 
46 9.796678 9.891929 9.9947 50- Ic,o.95250 | I4 
47 | 9.796836 | 9.891827] 9.995008 | 13.094 991 | 1? 
48 [9.796992 9.391726, '9.903 257 | 10.094733 | 12 
49 | 9.797150 | 9.8916:4]|9.993526 | 10.094474 | 1 
| 59 | 9 797307 9.89152: g9-995784 | 19.094215 | 10 
51 | 9.797454 | 9.89142 1J'9.906943 | 10,933957| 9 
52 | 9.797621 | 9.89131 '9.996392 19,093598] 8 
[53 | 9-797777 | 9.391217] 9.996560 | 10,993440 | 7Þ 
$4 | 9.797934 | 9.89111 54/9. 9a63rg | r10.09318r | *6 
155 | 9.798091 | 9.891013] 9.997077 | 10.092923 | 5 
| 55 [9.798247 | 9 89091 1[[9.997 236 | 10.09:664 | 4 
'37 | 9 798403 9.590809119.997 594 12,0924-6] 3 
55 | 9.79560 9.89070713.9:7852 | 10,c92147] 2 
$9 | 9.798716 | 9.8906051|9.903;11 | ro0,og185c | 1 
| Go 9.798872 | 9.89050 31[9.99836g | 10.09.631 | of 
wn} Co-fine Sine IV Co-tane. L Par ng © 


Degree $3. 


| 


H 


© wv | + wo »walols 


= 
O 


Sine 
9.798872 


9.799928 
9,7991 84 
9.799339 
9.79<495 
9799651 
9.799806 
9 799961 
9.800117 
9.800292 
9.800427 


Co-jine 
9.890503 
9.890400 
9.89a1g5 
9.399093 
9.835990 


9.890298} 


| 


Degree 39. __ 


Co-tanp. 


Tangent | 
9.9” 8365 
9.908627 
.oo8886 
yogr 44 


9.929403 
9.9096to 


9.389888 
9s 839985 
9.889682 
9.889579 
0.889476 


9.90gg1 Z 
9.910176 
9.910435 
9.910593 
9.9IO951 


9.800582 
9.300737 
9. 8066892 
9.801047 
9.801201 
9.8013 56 
9.80rt519 
9.801665 
9.801819 
9.801973 


g9-889374 
9.889271 
9.889167 


9.889064 
9.388961 
9.838858 
9.888755 
9.888651 
9.883548 


9.8 23ZIZ7 
9.802232 
9.801435 
9.802589 
9.302743 


0.<88341 
9.888237 
9.383133 
9.3880;0© 
9.887926 


9.802897 
9.803050 


9.803357 


9,80 3204 | 


1 


9, 3884.44] 


9.887822 
9.887718 
9.88761 

9.887510 


2 


Co. fine * 


hm 
Sine 


19.9 (2493 


9.911209 
9.911467 | 
9.311724 
9.9T 1932 
9.912240 


9.912756 
9.913014 
9.9 1;371 
9.913529 


9.913787 
9.914044 
9.914302 
9.914560 
9.514817 


9.915075 
OLINIS 
9.915590 


9.915847 
9.916104 


10 091631 


19.091373 
10,09111 

r0.opelse 
19,090598 
10.290 340 
10,09098 1 
10,089823 
10089565 
10,089307 
10,089049 


10,0y8791 
10,"88533 
10,088275 
19.088017 


10,0897760 


10,087 502 


10,087 244 
10,086 986 
10,086729 
10,08647 1 


10,086213 
10,08 5956 
10,08 5698 
l10.085440 
10,085183 


Co-tanp. 


10.084925 | 


10,084668 
10,084,410 
10.084153 
10,083895 


Tangent 


- Degree 50 


ST am i@oooc fo tw .i.c a... 


Degree 39. 


Sine 
9.803510 
9.80366, 
9.803817 
9.8: 3970 
9.8041 23 
9.804276 


9.804428 
9.804581 
9.30473 4 
9.804885 
9 803038 


9.805191 
9.805343 
9.803495 
9.803647 
9.803799 
9.803951 
9.856103 
9.806254 
9.806406 
9.806557 
g.806909 
9.806850 
9.807011 
9.8071 62 
9.87313 


143 


| L o-fonc 
9 .83740t 


' Tangent 
9.916104 


9.88730: 
9 887 19t 
9.88909; 
9.886989 
9 886884 


' 9.386786 


9.886675 


| 9.886571 


9.8 466 
9.896361 
9.8862x7 
088614, 
9.886049 
9.885942 
9.885835 


9.916362 
9-9166rg 
9.916876 
9.917134 
917391 


+9176 48 
91 7995 
+918162 
9-9: 8420 
918677 


918934 
9 919191 
919448 
919705 
9 919962 


C- »f ing, 
12 083895 
es os 
10.05,638 


Io,05338 


10,083123 
10,0982866 
10.08269g 


—_ 


10,08235 


4. | 23 
1837 | 22 
10,081589 


I0.0 


I2,08132 


10,081066 
10.08080g 


19,08055 
10,08029 


I0,080038 


9.885735 
9.885627 
9.885521 
9.885416 
9.685311 


9.885205 
9.8831c0 
| 9.884594 
9.884.485 
9.884783 


9 807464 
9.807615 
9.307766 
9.807917 
9 Jo8067 . 


9.884677 


9.884572 
9.884.466 
9.834360 


9.884254 


9-920719 
9.920476 
9.920733 

+-920990 

931247 
921503 
«JY217EO 
922017 


9.922530 
g-922787 
9.973944 
3.923300 
9.923557 
9.923813 


9.922274 


10.079781 


I0,079F2 


10,075267 
19,099010 


10,0787%5 


I 


z { 24 


21 | 
20 


Is 
rs 


3 


2 
b1 


FI 


3 


10.078496 
10,.078240 


[0.0978 


10,077726 


10,07744 


CO Jane | 


Sine 


| 


Cootong, 


—— 


I0.077213 
19.076956 
10,076699 
10.076443 
10,095 1856 


Tangent If M 


» 
b 


[0 aw ko os | 


Degree 50. 


H 2 


| 


Degree 40. 


> 


oO cow SE IIINY, 


ro 


7-20 


—'Sine 

9.858067 
9.503218 
3.808368 
9.898519 
9,808 669 
9.803819 | 
$NoB8g65, 
9.89qir9. 


Co-tang, 


9 TE 9.923813 


10 076186 


9. 884148 
9.884042 
9.883936 
9. $83829! 
9.883723 


$.833619 
9.533510 


9.924070 
9.924337 
9.924583 
9.924839 
9. 9.925096 


9. 925352 
9. 925609 


9.8- 9369 | 9.883404 9.925865 


9.529419! 
9. 9.805569 


9. 9.809918 


9.809868 | 


9.810017 
9.8101 £6 
9. 9.310316 


9. 3.810465 
9.819614 
9.810763 
9.91912 
9.811061 


CY 


9.811211 
9.311358 
9.8115c6 
9.811655 
9.311804 


9.883257 


9.883191 


9.920121 
.926378 


9.833084 
0.832977 
9.882871 
9.882764 
9.882657 


9.882550 


9.832443 
9.882336 
9 832:28 
9.832121 


9. 8829141 


9.881907 
9.881799 


9.881692] 


9.881 2 


9. 926634 

9.926890 
4 927147 
9+907403 
94927559 
9.927915 
9. 928171 , 
9.92 8429 
9.923683 
9.928940 


19,075930 
10,07567 3 
10,07 5417 
19,975 160 


10.974904 | 33 


10.074647 
10,074391 
10,974135 
10,09; 878 
10,073622 


10, 073366 


10."93110 
IO, 07285; 
19.072597 


10,072341 | 


I19,07208g 
10,071329 
I0,071573 
10,071316 
19,07 1060 


9.929196 
94929452 
9.929708 
2.929964 
3.530219 


9.331952 
9.312100 
9.812248 
9.312356 


' 9.512544 


Co-jene 


9.831497 
9.43813tg 
9.881261 
9 831153 
9.881045 


Sine 


9.930475 
3.930731 
9.939987 
9-931243 
9.931499 


Cietenp. 


10,07080, 
10,070 548 
10,070292 
10.,070036 
10 10969781 

Io, 069525 
10,069269 
10,069013 
10.0687 57 
10,068561 


xz angent 


Degree 49- 


is do. lon od ot. ec 


Degree 40. 


—— 


| o = we wow ws l'3 


$1n- Co -f##7 | | angent _ Lang, , 
9.812544 |9 851045] [3.93 149g | 19.9-5501 
9.812692 | 9.882935] [2.93 1755 10.068245 
9.812340 | 9 38032] [9.932010 | 1:,0679%g 
9.812988 | 9.88-72:{ 19.93 2266 | 12.9677 34 
9-313125 | 9-8306 13] [9-932 322 | 10,969, 78 
9.813283 s 88250; p 93277 | 19,067232 
9. 812439 9, 880395 9.93203} 10,066 :67 
9.813573 9.38028; 9.933339, I0.96571 1 
9.813725 9. .83or86]| Þ.92 2545 | 10.065455 
$.813872 | 9.839072] 19-933 %00 | 19.9662909 
9 814019 | 9.879963} [9.934956 | 12.965944 
9.814166 | 5.879853] 19.934 311 | 10.055688 
9.814313 | 9.379746] |9 934567 | 10.955433 
$.81446D | 9. 279637 7] 9-934822 | 19.9651.77 
9.814607 op 879525 1d 10,0649: 2 
9.814753 | 9.8794 935333 | 19.964E65 
9.814900 | 9.379311 IE In,26441T1 
9.8r5046 | 9.879202] [9.934844 | 19.964156 
9.31519; [9. 079093 9.9;6100| 10.053 900 
9.815339 | 9.378584] 19.93 6355 | 19.263645 
9.81548; | 9.87587,]| [9.936-1-| 10.053 389 
9.315631 | 9.878766] [9.938866 12.063124 | 
9.815777 | 9.878656] [9.937121 | 10.0625379 
9.815923 | 9.378547] [9.937376 } 10.0529 23 
9.816063 | 9.273438] [9.93732 | 10,062 268 
9.816215 | 9.878328] [9.927537 | 10.,202713 
9.816361 | 9.I78a1s| [9.990142 | rc.961558 
9.816506 | g.878r-gj [9.935397 | 12.961602 
9.316632 | 9.85799 |1:.9:8552| 1.06134 
0. $r£737 | 9. $77890 I. m—_ (0,05 032 
9 816943 | 9.87778c[9.929163 | 19,060537 

c 0-jane Sine |]+ -* { a."@*"t 
Degree 49. 


tt 3 


_— 


TN ee EE es. 


, 


: 


| Degree 41. 


x co0Q Sud wen lo BP 


27 
28 
29 


Line 
9.816943 
9.817088 
9.8 7—_ 
9.81737 


9.81752 
9.81766 


far 4 


9.877750 


Co-ſone | angent { Co-tang, 


9391631 10.060837 


9.877670 
9.857560 


9.877450 | 


9.37734 
g.877230 


9.817813 
9.817958 
9.818103 
9 818247 
9.818; 92 
9.818536 
02105: 
9.818825 
9.81896g 
9.819113 


9.877120 


9.875009] 
9.376895 | 


9.876789 
9.876675 
9.876568 
9-87%457 
9.876236 
9.876125 


9.819257 
9.319491 
9.819545 
9.819689 
9.819832 


9.619976 
9.8 :0119g 
9.520263 
9.8 20400 


9.876014 
9.875904 
9-87579} 
9.875682 
9-87 5571 


2.875459 
9.875348 
6875237 
9.875125 
9.5759 4 


, 


9.320836 
9.922979 
9.$21122 


39 g.821264 


9.874.993 
9.57479" 
9.874575 
9.375568 


| \ v.fane 


2000 
Sine 


93 9418 i 10,060582 


939673 
«939928 
«940183 

2.940438 


(9.94477 ! 
19-943 036 
ous 281 
3.945 533$ 


10,0603 27 
10, 060972 
10,059816 
10.059562 


10.059 307 
10,059052 
10,05 797 
I0,o0585 42 
10,058289 


10.056033 


10.0577797 
12,057522 


10.056502 
10,0562,8 
19,05 599 

10.055738 
lo.055483 
10,055229 
1.954574 
10, 2547tg 
10.05 4464 


9.946554 


Co-tang, 


9.546508 


| 


9.945799 | 10,054210 
9.946945 © 10,95 3955 
9.946299 |} 10,053791 


10.05 3446 
10 053192 


Tangent 


CE —_— 


Degree 46. 


——_ —_— I —— 


Degree 40, 


M Sine C 0=fyne | [angenr | Co tanp. RE 
z9 9.831254 | 9.874356, [3.945808 10.053'93 | zo 
3! | 9.521497 9.97436 z 3.947053 10,052937 _y 
32 | 4.821550 | 9.974217] [9.947317 | 19.05 2652 SS 
| 33 | 95215 32 (9.074272 19.9:7572 | 10,052,428 } *7 
34 | 9.821835 | 5.1749 35] [9.947526 } 10,052173 26 
| 35 | 9.824977 | 9.873396 9.944081 } 19,0719159 | 25 
36 | 9.822120 | 9.8737%4] [9.948335 too; 1565 | 24 
37 | 9.822262 9.873672] [p-348590 10.957, 10 | 23 
| 3$ | 9.822404 9.8735 66] [9.943344 | 10,071 156 | oy 
39 [9.822546 | 9.873 447] [Þ-949099 | 70 $5090 | 
49 | 9.822588 | 9.87333 3\Þ-9:9353 | 19 05c647 } © 
at | 9.332830 | 9.873223\[--945407 | 19.c50393 | 2 
42 | 9.822572 | 9.873110[[;.9495902 [10.0501 28 18 
43 | 9.823114 | 9.872998 2.930116 [10,04 9884 7 
45 9.823397 9.872772 9.930625 10,049375 " 
7c | 9823538 | 9.872659] Þ.950879 [10.c497; 1 | 14 
47 | 9-323680 | 9.872545] [5.951233 [212,048267 | 13 
45 9.823821 | 9.872434] [.951338 [10,0486 12 | 53 
439 g 823962 | 9.9723 21] [9.951642 [10,0483 58 | 1? 
5O 9.824104 9.872208f 4.951396 10.543 ryv4 bo 
FT 9.8 :4245 | 9$-872094] Þ.93z2150 10,04 7850 9 
e2 | 9.824386 | 9.871981] [3.952404 | 10,047575 | ® 
53 | 9.324527 | 9.371868] [9.952659 110.047341] 7 
54 | 9324667 $.87t755] B+95291} 10,247 37 6 
g | 9324808 9.871641] [4.95167 {10 -4683;3} $ 
56} 9.824549 G.$-15.3 3$.93534-1 , 129,046579g + 
(7 | 9.825050 | 9.871414] [7.953675 ; 19.045 25} 3 
5$ | 9.325230 | 9.871301] 43.9539 29 j19.0,60791 | 3 
59 | 9 825379 | 9.871187] [3.954133 10 045817 F 
69 | 9.025511 | 9.57107 [1.934437 15,045362 } © 
_— Co-jine | vine | 4 0-tang i 2 pew "Mn 
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I | 9.825651 [9.87096c| [9.954691 | 10,045308 | 59 
2 | 9.825791 [9.870846] [9.954545 | 19.945054 ; 58 
3 | 9.825931 [9.870732] [9.955199 |} 10.044800 | 57 
4 | 9-826071 [9.870618] [9.955453 | 19.044545.| 56 
31 9.836211 | 9.870504] Þ.955707 10.044292 | 5F 
6 } 9.826357 9.8703go0] ! 10.044038 | 
7 | 9.826491 [9.87027; 10,04 3784 
8 | 9.826631 [9.870161 10,043531 | 
9 | 9 825770 [9.870047 10.943276 
9.8269 0 [9.869933 10,043023 
1 9.827049 9.869818 10,0429769 
9.827 18g [9.859704 10,042515 
9.827328 | 9.869556 19,042261 
9.8:7467 | 9.869474] 9.957993 | 9.042007 
9.827606 | 9.86936c| [9.958246 | 10.041753 
9.827745 | 9.869245 '9.958500 | 10.241500 
9.3827:84 | 9.869130] (9.958754 | 19.041 246 
9.828023 | 3.86901 5| [9.959008 | 10.040992 
9.828162 | 9.868g00| [9.959262 | 10.040738 
9.828301 [9.868785\ (9.959515 10.04949%7 
9.828439 | 9.8c867c| \9.959769 | 10.040231 
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$9295.45 | 9.857747] $.961799 [10.0392091 
G.829683 9.867631 [9.562052 19 037947 
| © vefane Sine ic c.tang, 3 Targent 
| Degree 47». 


— — 


—_— 


a A. as. _ m4 


* 
LY I I: jets A es en ict 


Q 
a «4 a« 


l 


} 


4 


ah 


_— th... MMA. 


Degree 43- 


Sine 
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9.981550 


{9 98190; 


9.982056 


9.840591 
9.840722 


[ 9.840854 


9.94o0g8 5 
9 841116 


9.841247 
9.841378 
g.3,r5og 
9 8416,0 
0.34177! 


C 0. fine 


q 


| 


9.858225 
9.855790\ 
9.8577 ec 
G.85706 x 


9.85754} 


'9.932562 
[9-982 4 
19+933067 
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9.986859 
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9.99cI4 

9.99039 

9.999651 
9.990903 
9.991156 
9.991409 
'9,991662 
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9.854233 
9.854129 
9.853936 
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9.845662 | 9.553242 10,9075 
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31 | 9.329821 | 9.86751 5] [2.962306 | 10,037694 - 
32 | 9.829959 | 9.867399] [9.9525 60] 19.037 149 28 
33 | 9.830296 | 9.869283] 19:962813 | 10,937157 27 | 
34 | 9.839234 | 9.867 69] [9.96 3067} 10,036933 | 26 
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42 | 9.831332 | 9.866237f13-955095 4 19.034995 | 79: 
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50 | 9.832425 9.865302} [/.997 1234 10.53 2878! 19 
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9.823783 |9.364127| 9.969656 [10.030 344 0 
9-33 3919 | 9.864010 9-96990g 10.030091 59 
5.834054 9.86392 [9.970162 | 10,029838 | 58 
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In the head of Andy. 
In her Girdle 
In her Souther foot 

In Aqu#r, Fo nahant 
In his right ſhoulder 
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Y 99.52.99'25.42,10N 
N 25.54.06,25.58,30N 
5 09.44.59/27,47.10 N 
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Br. in Aqui. va, 
1, Horn Y' 
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former in the tay! 
later in the tay! 

Cafſ.br. # '* th* chair 


09.03.11 N 
(4.42.10 NN 
02.24.50 $ 
02.29.59 5 
$1,179,530 N 


29.27.32 
29.49.33 
J 17.23.33 
ww» 19.99.33 
5 00.38.53) 


Brig. + in her breafi 
In the ben1of her bij 
In her knee 
Ceph us in his Girdle 
Cete the Whale's 12w 


46.36.50 N 
48.47.59N 
46.23 5ON 
71.c8.30 N 
12.36,539 $ 


5 TREE 
25 09. 2.33) 
5 13,26,93 
75 01.19.35 
5 09.52.,2; 


— — — 


z$ijIn the beily North 


| »wwwuwywy us ewe wa vo | 6x 


2] ' he Soutbern -——— 


be Nor. in the tay! 


2} Yor.Cr. the bright 


20,179.20 $ 


09.58.10 $ 
ed c) 


Y* 17,31,21 
Xx 26.29.53 
»{ 28.,02,53 


NI 07.43.38\44.25.20 N 


_— _ 


ka 


= 


r,aſc, in dr. aſin ti, 
o ” h 4 
357-58.44,23-$7.55 
12.54.44, 0. $1.39 
26.04.03) 1:44.16 
339. 54.90 22,39.36 
$37.20, 55\31.45.24 


3$18,39,42 21,14.39 
397-30.4% 32, OY 
393+47+23119+35- 
24.90,26| 21,36. : 
24.12.39] 1-36-55 


27.18.58) x "1-49.16 
73.29.98 4652.36 
- 1g Lage 
310,18, 5ojt4. 1-15 


214.595. Ig, 14.19. a7 


125,24, 26 8. yD | '54 
126,08, 00, 8.24.32 
126,36,3 24 8.26,26 
97 43-42 6.30.55 
112, 112.38. -3Þ 7+22,5% 
300.07. $34 20, 0,3 
3>0.492,25 20, 3,30 
320.39.1721. 22.37 
_ 26, _ 24.29.45 


I 
$.28,24 0.37.54 
is 17,c0} Logs. 
321. 2.06,21.34, . 
| 41,323.07] 245-33 


— — — 


23 23 57. nol 1.35.48 
0.48.36, 0. 3.14 
6.59.44] 9-27-59 
230.26,00|15.21,44 


5.39. o 


| Dectimation jdif.r.s.ftif.dre. to 
Oo 4 4* h* 4 b 44 
27.20.38 N| 0.31 | 03. 24 A 
33.55. 4 N| 0.33 | 03-18 A 
40.46. oO Nj 0.35 | $3.09 A 
nar ©0.34 } 03.90 $ 
1.49.32 $| 0.22 | 02.54% $ 
6.53.58 | 0.32 | ©-.3s $ 
10.37.32 $| 0.30 | 21-54% $S 
8, 3.56 N] 0.14 | ON 18 A 
19.42. 12N| 0.33 | 93-27 A 
I9,12,43 N| 0.393 | 03» 51 A 
21.55.39 N| 0.34 | 93-0? A 
45-39.00 N| 0.33 | 01.99 A 
4-50.40 N ©.47 00, 25 A 
20,53-56N] 0.28: | 02.57 $ 
39.10.36 N| ©,25 | 02.41 S 
20.46.53: N| o,g5 | 01.54 5 
22.35.90 N| 0.36 | 92.09 5 
I9-19.00 N| 0.35 | 01.00 $ 
16.17.18 ${ 0,275 } £0.24 A 
6.1 4 5 0.32 | 01.12 $ 
13.25.18 $| 0.34 | 01.36 5: 
25.41.26 $f c.zy | 01.42 S 
17.59-33 5} 0.34 þ 92.36 $ 
17,2746 $} 0 34 4 02.42 $ 
$7.25.28 N 0.30 |} 03.244 A 
54.43.23 N| 0.323 | 03. 24 A 
$9. 0.48 kN} 0.24 | 03.24 A 
$58 33.46 N[o2.38 | 02.18 A 
69.11-56 N|} 8391} 02.36 A 
2,48 50N| 030 | 02.35 A 
11.51,02 $| 0,30 | 03.08 $ 
10.31.59 $4 ©0537 4 03. 30 $S 
19.42.32 $| -,z1 | 03. 24 $S 
27.49.32 N] 0.26 | 92.06 $S 
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enſzon, Declination of 100 of the moſt Notable 
ifference foy every Ten Tears, 


br ' Afe 
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A Table of thF Longituder, Latituder, 
$ 


NR 
©3/n the Swans bill - 
2jln her breſt - - - 
2\ln her tayle - + - 
2jin ber upper wing - 
z3/ln her lower - - - 


=| Nats of the otars, | Longitude | Latutuee 


F- 


4” 


Oo 


wy IT. F7 +53 


R323. 14.22 


W 26 48.37[149.93.20 N 
W 20.28.37]}57.10.20N 


3 60.58.18}59.57 20 N 


ti 


oO 


4.25.50 N 
49.27.00 N 


3|Bright + in Draco 
2/Gemimn:'s head of Ca. 
2/G em. head of Pollaux 
2/In the bright foot 
ercules his Head - 


x 2342943 
I 15.44.52 
18.47.59 
IF 04.34 $3 
x 1t,47.13 


75.02,19N 
r10,02,59N 
06.38,30N 
06.43,00 $ 
37.22.15 N 


' 3/In his right ſhoulJer 
In his left ſhoulder 
Hydra*'s Heart - * 
Lyons Heart - - »- 
Lyons Tayle - - - 


W26.37.43 
x 10,20,1T3 
(2,22.49-43 
(L25.21.38 
Tt 17.09.53 


42.47.15 N 
47.46.15 N 
22,23,59 $ 
00.26.20 N 
12,16,20 N 


2'Ly, br. in his creſt 
2|Lz. br. + in his loin: 
3;Ly.?h? top of's neck 
3/Ly. below in-his neck 
3/In the back o*th bare 


3 25,01,175 


Ix 06.50,38 
| 22.59.53 


£3.45.,49 N 
14,18,30 N 
11,458,409 N 
04.50.49 N 
43.55-39 S 


2}\Northern Ballance 
3 Southern Ballance 
r|Bright ftar Pth* harp 
3 Pth' head of Opbiu 
” 3 In his left hand - - 


3 In his right knee - - 
3 In his left kree ... 
3 In his right ſhoulde: 
4 Ori.”th* top of his h 
2. 0rions right ſhoulde! 
2 In his left ſhonlder 
1 Orjons Foot RKipel 

2 Firſt of his belt - - 


2 Second of his telt 


Q}, 23.22.23 
[1 15.12,73 
JL 14-55-23 
1 10.39.33 
Vp 19.49. 32 


© 18.00.33 
ſil 27-54 43 


28.33,30 N 
20.25.10N 
61.47.00 N 
35.56 15 N 
17.18.20 N 


13+434.13 
x 0449.13 
© 29.55.13 
[] 19.17.53 
if 24.13.41 


07,19.,20 N 
r1,29,20 N 
2£,00,20 N 
13.25.39 $ 
16 04,15 $ 


16,542.39 $ 


(] 16.29.53 
i] 12.19.09. 


[1] 17.52.33|23.36.45 S 
[] 18.56.48 24.34.19 5 


31.1919 S 


— 


[r.aſc, in d, 12. in ti, | Declination|dif.r.a.\dif dec.10 y 
a” 'th 0 +0 O 84 «© h' 44 F 0 
289.29.36 I9917.50 | 27,20,28 N| 0-24 | 01,06 A 
302.45,19 20.11.01 , 39.16,39 Ny 0-21 | 01,48 A 
307. 37.96 20.30.28 | 44.10,46 Nj] 0.20 | 02,c3 A 
293 51.26 19.35426 | 44.23.33 N{} 9.29 | 01, 4 A 
308.17,10 20.33.09 | 32.47.12 N| 0.24 | 02.06 A 
267,18,20 17.49.13 | 51.29,26 Nj 0-14 | 00,12 8 
108,29.58 07.14.00 | 32,32,38 N| 0.41 [ 01,06 $ 
111,25,48 07.25.41 | :8.45.26 Nj 9.38 | 01,122 $ 
054. 21585 19 04 [16.37.56 N| 9-35 | 00.12 $ 
255, or,52 17.00.07 14.48.44 N 0.27 oo, 18 5$g 
24406, 35 [76.16 16.26 22,153.49 N 0.26 } 01,00 $8 
55. 26,19 17.01.45 | 25.17,24N| 0.21 $oo0,48 8 
137.57.22 09-TI.49 | 07.16 3o $| 9-30 $ 02.30 A 
147. 47.45, ,09-51.11 | 13,30,58 N| 2.33 | 02.51 $S 
173 05.46; 11.32.39 16.20.52 N| 0.31 1 03-24 S 
159.31,41 10,02,07 21,26,48 Nj 0.34 | 02,54 $ 
164, 14.55110.57.00 | 23.14.32 N| 9:35 | 03.24 $ 
149.41,16109.39.45 | 24.59,42 N| 0:35 | 02.54 $ 
14 7.39.16/09.50,01| 18.19.09 N| 9:35 | 02.48 8 
©78.38.30(05.14.34 |21,00,13 $| 2.26 | 00.42 $ 
224,59.92[14.59.56 [08.09.58 Sj 0.32 | 00,24 A 
218,21.44114.33,27 | 14.39. 54 S| 0,33 F 00.42 A 
276.:9.32118.25,53 | 38.31.28 g| 0.20 | 00, 24 A 
260,01,26|17.20.06 [12,51.,46 N| 0.28 | 20,42 $ 
239.31.91{15.58.04 | 02, 9.16 $| 0.33 [01.48 A 
252+55-46116.51.43 | 15.14.30 $| 0.394 01.30 A 
244. 55.01116.19.40 | 19,50,30 S| 0.33 for. oo A 
| 261, 54,02[19.27.36 | 04.43.46 N| 0-33 | 00,30 $ 
079.24.45[05+17.39 | 09,42,14 N] 0.33 | 00.42 A 
084.26.40[05.37-47 | 07,197.32 N| 0.33 | 20.24 A 
Q77.00.52[05.08.03 |0601.26 Nj 0.31 | 00.48 A 
074 47.44194.59-11 | o8335.36 S| 0.30 ;, 00.57 $ 
078.54.24{d5.r5-37 | 00434e14 Sf 0.31 | 00,42 $ 
079.57.27 (95.19.50 Magee: $| 1,31 | 00,36 $ 
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cn, Declination of 109 of the moſt Notable 


» Right Afcentſi 
8. wxb the Difference for every Ten Tears, 


Stars for Anno t- 


—_ 


A Table of tht Longituder, Latitudes 


= 


Fl 


| _3 Sright 3+ on his 


Sj Nemrs of the Stars, | Longitude | LONG e 
CY CS our mon een —- Es ACCC Ie mes 


3d jin}0rion's belt 
z|Pegajmr in his mouth 
aj[n bis thigh, ſeat 

2|/3right + in the wing 
2/8r, + i th? Inwer w. 


fr 20,06,03 '25.21,10 $ 


4, s 


oe ” :16 
W 27 28.17{22.96.20N 
£ 24.57.13 31.08,20 N 

19.02, 43j19.24.50 N 
{" 04+43.13 


2/Ferſews in hisude - - | 
aput Med»ſe 
Southern fiſh *cciput | 
3/Bright + betwixe 


& 21,49.03122,22,42 N 
X 16.55.05 


12,379,100 N 
'5 27.17,01130.05.50 N 
«17.00 N 
Y 24.53.05 09.94.00 $ 


Sagittar. in his head 
11Seorpron's heart - - - 
2{In bis forthead north 
3\In his foreh. middle 


Vp 09.05.33 91.45.10 N 
x 05,18.3 3104.26.39 $ 


1 als eye South © ©s 
z\Bus Northern eye 
3/ The loweſt of Hrade: 


"3z/{n his torchead Sou | 28.28,53105.20.40 $ 
Serpents neck br, + 7 17.33-531*$+33-59N 


1h His Northern horn 


3'His Southern horn 
x\Virgin ike 
3;Br. + in her Girdle 
"2 /YVindimiaariat 
2'Great Bears ſhoulder 
7Be: % blader thigh 
3, r. 6 er 

1-4 


S 
[19-255 1.59.39 $ 


= 05.28, 23] 16,15,90 N 


$]. 26.33.03 


2 In bis Rump Alot 

2;Middle int 
2.Laft in the tayl « « - 
2/The,Pole Star 


2 Lirtle Beers ſhoulder 


TP 04.19 33154-17.45 N 


| 


| 
tayl 
hy 08.238.12192,48.40 


053.18,36195-30.50 $ 
1T 03.59.0402-36.10 $ 
1I 01.17,0$105.46.20 5 
I 18.05,53105-20.30 N 
[1 20.18, 53152-13.30 $ 
25.37.42123-39.00 N 


07,01.53199.49.39 N 


— —— — — — 


249.40.10N 
$5.05.49N 
47-28.49N 
$1.37, N | 


51, 19.41, 3 
31, 14+$1.03 
$1 25-57.33 


11,04,59f 58.21.10 N 
22,20,1315$4-24.10 N 
24.09.531*5.59.50N 


r.4ſc. in d\r.af.im ti, Dectina: ion! bif.r-e, (of. dec 77 
0 4, [} h - is oO | 4 ty af s P 
081,0z3,12{05. 24.14 02.09.29 $| 0-30 | 00,30 $ 
322 12,00121.28.48 63.27.02 N 0.31 f 02,36 A | 

342,06,12|22.48,25 26,243.09 N 0.29 | 03.09 A 
342.13,08|22.48.52 | 13.29.29 N{ 0.30 03.09 A 
3$9.12,r2\23.,56.49 | 13,:6,08N| 0.20 | 03,24 A 
043.c4,42/03.00,19 | 48.39.32 N| ©.35 | 02.36 A 
041,53.18192.47.33 | 39.41.30 N{ 0.39 | 02.30 A | 
345.98,40[2 3-00-35 | 01,33.,26 Nj 0439 | 03.19 A 
026,22.38[01.45-39|01.,13,00 X| 9.32 | 03.00 A | 
279.47 371'8.39.:i0| 21.2,4,24 $| 947 | 00.48 $ 
242,29,04; 16,09 56| 25.36.42 $| 0-37 | 01,36 A { 
236.42.51,15.46.43 13.49.48 S| 0.35] 01,54 A 
235.19.35]15.43,06 | 21.37.49 $| 0.36 02, 00 A 
2234.8.31|15.39.54 | 25.05.42 $| 0.39 | 02,06 A 
32,09. 00[15.28.35 | 07,20.,24 N| 0.30 | 02.06 $ 
064 24.16,04.17.37 | I5,50.:0 N] 0.34 | 01.39 A 
062,26,4$104 09.47 | 18,33.52 N] 0.34 } 01:42 A 
060.22, 235]04.01 30 | 14.49-02 N| 0.34 | 01.42 A 
076,31.54,05.06,07 | 28.20.38 N| 0.39 | 00.48 A | 
079.3 9.18105.18,29 | 20.57.22 N| 0.35 } 00.32 A 
052,09.4903.28.39 | 23.93 36 N] 0.35 } 02,06 A 
197.06.57|03 08.28 | 09.27.00 $| 0.31 03.15 A 
189. 5$4.46|12 39.39 05.99.42 N| S, 05.24 $ 
191,236.56[12.46.27 | 12.41.34 N| 0.31 | 93+18 $ 
160.56.52/19.43.47 |63.28.26 N| 0.40 | 03.12 $ 
160,32.55[10,42.11 | g8,05.26 N] 0439 ] 04,13 $ 
174.06,58|t1.36.27 | 55.30.06 N 0.33 | 93433 $ 
| T99.52.01 Ir. 59.28 $8.47.096 N] 0.32 03.13 $ 
189.54.08|12-39.36 | 57.43.24 N\ 0.27 | 03.18 $ 
197.42.26,13-10.50, 56.37.16 Nj; a.ag £5 034,12 $ 
203.41,25|1z.34.46] 50.57.99 N4 a.24 | 03.06 S 
009, 14,10j00,36.571 89.36.03 N{ 1.16 | 02. 24 A 

1222.49.05 14.5c.42] 75.38.00 N! 6.01 | ee. 15 A 
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A Table of Accounts | 
yz pence 6 pence 7 pence: [ Fence, 
li. ſh. d | l3.fh.d. liſh. d. | li. h. 4 
—— | ——C——_— 7 oo—_—_— __—— emo 
I $ 6 7 
2 19 I. © I, 2 I. 
$ I, 3 T. 6 I, 9 2, 
E. 2. 3 2, 4 2. 
54 2, 1 2, 6 2.17] * 3. 
< 2.6 3. © 3, 6 4 
7 2.11 J. 6 4. 1 4. 
8 3. 4 4. © 4. 8 $- 
s 3. 9 4. 6 $5. 3 6 
10 4,2 $. © $10 6, 
20 4 ro, © rt, $8 13, | 
30 I2, 6 15, © 7, of t. & 
4.9 16. 8 1,0,0] T.3.4{ 1, 6 
5O r. 0, o 8 $5.0] L951: 
60 I, 5.0 I.ſo. of 1-12, 0] 2, a1 
72 1, 9. 3 T.15 © 2, 0,10 2. by 
vo] 173.4 2,29,0| 2.6.8| 2.13, 
go | 1.17 6] 2.5,0| 213.6] 3, & 
199 WY 2.10 of 2.18, 4 
200 4. 3. 4 5,0, of $F216,% 
Je 6. 5. of 7.10 © s.r5. © 
40 8.6, 8 lo, 9 of 11,13. 4 
coo} 10,8, 41] i2,tn, of 14.11, 8 
6GO 12.109, c Is. 0, 6 17.089, © 
790 | 14.11, 8] 17.10, of 20. 8. 4 
809 | 16,13, 44 20, 0,0] 23 6.8 
$00{ 18.15, of 22,10,0] 26, 5, © 
|] 1000] 20,16, 8| 25, 0, o| 29, 3. 
2000] 41,1:, 41 50,0.0\ 58. 6, 
yoes | I 24, 3. oy I 25, 9, © | 45.16, 8 
Kee 208. 6, 8” 250, o, olagl,ty, 4 
[- 


| A Table of Accounts. [ 
. 9. pemee | 10 pence [11 pruce f I2 pence f 
. I, th. d. | 3. dj li..d, [li, th. & | 
 —— ! — 
| I | F 10 | Ti 1, © 
2 I, 1. 8 110 2Cf © 
3 2. 3 2.6 2. 9 3.0} 
+] 3. © 3. 4 z3 8 4. © 
$ 3 3 4. 2 4. 7 5. © 
TEE. 4. 6 5. © 5, 6 6. of 
7 5+ 3 5 10 6.5 7.0} 
Lf 6.0 6, 8 < 4 $. of. 
6.9 » 6 9.o] 
"0, hebd ER ae LE 
1 29 7.6 8. 4 9. 2 10, ©. 
25 5,9 16. 8 13. 4} 2.0, ©! 
: 3o T, Tz, 6 I, 3. (*] T, 7. 6 T.lo, © 
3 45 1.19. © 1.13, 4 1.16, 8 2. ©, ©; 
4 goj 7,177, 6] 2.1,8] 2. 5,10} 2.10, 6) 
G6] 2 5.0] 210,0]|* 215, © 3. 0. 0] 
L8- ” 2.12, 6} 2.18 4] 3.4, 2} 3.10. & 
3.9.01 3 6, 8] 313. 44 4.90 0 
go| 3.7.6] 315 of 4 2. 6] 4.10. © 
- 200| $5. 0| 4,3. 4+] 4e8t. 8] 5. 0.0 
203; 7.10, 0] 85. 68] 9, 3. 4} 10, 0, © 
390 11, 5 © 12 10,0] HR.1f, Of 13 ©, © 
492] 15.0, 0] 1613, 4} 18, 6, 8] 28, 0, © 
5% | 38.15, 0] 20 16,8} 22.18, 4| 25. ©. © 
6098 | 22,10, 0] 25. 0,01 27.10, of 32. 0.0 
700 | 26, 5,0 | 29.3 4| 32. 1.8] 35. 0,0, 
þ 800] 30.0.0 | 22. 6.8] 36.13. 4| 49. ©. © 
$08] 3315.0 | 37 10. 0] 41. 5. of 45. 0. 0 
1990 | 37.10.92 | 4r.1;3, 4} 45.16, bf 50,0, 0 
20] 75. 0,0 | $4.6. 3} $1.13, 41129, ©. © 
=> - | g000 189.15, © |[208, 6. 8 229. 3. 425%» © o| 
| $0209 375. 0. © [4r5,12, 4 '458..6, 8]z00. ©, © 


ty compared with the Engliſh. 
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Wht 5 4F :N ? 
Lenden I} g 1000 [0.14,0 100 
. _ France. | 
4 
Paris, the Royal Fact 1,063 |!,00,8] og 
Lyon Bll - < 3-976 13-H.7} 21,09] ? 
Boloyn Ell » « 2. 76] 2.00.8] o,8g] 
The 17 Provinces. . 
Amflerd.um Foot s + » . $942 ©.ITT, 0 0,9 . 
Ell 2, 26g | 2.93, 2 
Amrerp Foot - . « $46]0.11,3] ©,9 
Ell | 2, 273 | $405. 3 
| Br:/1 Foot x, 103 | 1,07, 2 
Dort F ot 7. 134 | 1,02, 2 
Rynlan4 or Leyd:n Foot | 1: 033 | 1-00, $ ©, - 
Ell - 2, 260 | 2,03, k 
Lorain Foot + « 958] 11,4 ©, 9} - 
M-chitin Foct » EE] 11,0 o, 98] © 
©, og 


——  _— 


| 
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E make the Cauna . » 


G ermany. 


Strarbowrgh Foot - - 
Bremen Foot - 
Cologn Foot - 


Frankford ad Me. p 


Hambreugh El!1 - 
Leipſig Ell - 
Labick El - 


Spain and Ports. 
Few Palm, or the & 


Palm of Caſtile, 


þ Fhe Spaniſh Vare or 


Rod, four Paims p, 
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Books Printed . for Robert Har- 
ford at the Angel in Cornhil, 
neer the Royal Exchange. 


He Inſtitrntion Laws and Cere- 
.& moniesof the moſt noble Order 
of the Garter, by Elias Mbmole Eſq; 
Folio, Price 40s. 
The nor Weng Words, or a 
ene liſh Diftionary, Fol:o. 
Tit Locgiens, not fond, 22 an An- . 
{wer to Mr. Bonds Quarto. Price 25. 
Haly's Catalogns Stellarum Auſtralium, 
uarto. Price 1s. 
A 1 reatiſe of Taxes and Contribu- 
tions, very requiſite for Stateſmen, 
. uarto, Price 15. 
The Jeſvits Catechiſme Quar, Pr.1s. 
Indiculus Univerſalis, or the Univerſe 
in Epitome Otave. 
Madera Fortification by Sr. Fans * 
Adoor. Oftavo, Price 25, 6d. 
The Art of War in O&ve Pr. 25. - 


A Treatiſe of Arms and Engines of 
eons Fireworks, Enſignes and 


.- Mihtary Inſtrumenis:08#: Pre25. 6d. 
The Military Duties of the Officers of 
Horſe. Oave, Price, 25. \ 4 


lefted out of the Papers of Sr._ Fonas 
More. Twelves, Price, 25. 64, 
The Count de Gabalis, or ſeveral Con. 
ferens about ſecret Sciences 
Twelves, Price 1s. | 
Humane Prudence or the way for a 
Man to Adyance himſelf at Court. 
 Twyel.Price 15. " | 
' An Epitomy of B7igg's Logarithms, 
' with ſyeral other uſeful Tables. 
 Twelves, Price 15. 64. 
"The Practical Gavger. Twelves. 
"TheLife and moſt memorable Ati- 
ons of foe Bernard VanGalen” 
Biſhop of Mrfter. k 
Alſo. you. may there be furniſhed 
with all {6fts of Paper, and paper 
Books, grid other Stztlonary Wares. 
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